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STUDY AREA

METHODOLOGY

Debris flow fans are commonly occupied by urban and rural
settlements in mountainous regions such as in the northern
Colombian Andes (Arango & Aristizábal, 2020).
Characterization and understanding of the dynamics that give
rise to fans in tropical and mountainous regions such as in the
study area is a fundamental tool for land use planning (Welsh
& Davies, 2010). This research focuses on cartography of fans
and catchments using digital elevation models in the central
and western mountain range of the northern part of the
Andean mountain belt. The aspects considered in this
research are morphometric measurements of the fans (Grelle
& Rossi, 2019) and catchments (Strahler,1952; Horton, 1955),
and second data exploration and machine learning techniques

The study area is located within the Colombia Andes, in the northern part of the
central and western mountain range of the Andes mountain belt, study area cover a

total area close to 90,000 km², including the geomorphological depressions of the
Magdalena river valley , Cauca river canyon, Aburrá river valley and Atrato river valley;
where there are many fans from catchments that are part of these previous large
rivers (Parra et al., 2012).

CONCLUSIONS

LINEAR ANALYSIS

MACHINE LEARNING TECHNIQUES

In this study, a simple flowchart was followed to achieve analysis of morphometric
variables through machine learning techniques in fans and catchments. The fans are
collected in mountainous terrain on a scale 1:15,000 - 1:20,000 with remote tools
such as the digital elevation model, as well as other supporting cartographic tools
such as geology and topographic maps.

We have analyzed which are the morphometric characteristics of the fans and catchments that distinguish the torrential catchments in the
northern zone of the Andes. In terms of relative importance for morphometric parameters selection in base in REF(recursive feature selector) and
selectKBest, the most important morphometric parameters are number of streams, stream length, stream frequency, fan area and catchment
area when distinguishing torrential catchments with torrential flow reports. These results improve the general understanding of morphometric
parameters of fans and catchments in the Colombian Andes, the analysis presented is simple to use and appears reasonably reliable in identifying
morphometric parameters of fans in torrential catchments, an important step in the prioritization of areas for hazard analysis.

The correlation of the slope of the fan and the Melton index is 0.70, the
trend of the data is observed, where the increase in the slope of the fan
has ahigh correlation with the increase in the Melton index number.
Another important aspect is the relationship between fan slope and
catchment slope channel with a correlation of 0.71.

Prediction of torrential catchments through morphometry of
catchmets and fans by machine learning techniques:

1-Morphometric parameters selection: Table shows the result of the
feature selection procedure using two tools provided by the Scikit-
learn library in Python: RFE (recursive feature selector) and
selectKBest.

2-Partition of data sets: Data set consists of 304 catchments of
which 69 are classified as non-torrential and 235 as torrential.
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In total, 304 fans and catchments are mapped, which are subsequently
analyzed by morphometry. Finally, bivariate and multivariate statistical
analyzes of classification and grouping are applied, as well as machine
learning techniques. Data exploration is carried out through boxplot
and scatter matrix.
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Relationships are carried out in scatter diagrams of three and four
variables
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