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Thesis title
Data-driven analysis of Arctic rivers discharge: trend and teleconnections

Short description

Runoff from Arctic rivers has a direct influence on the dynamics occurring in the Arctic Ocean,
producing significant effects not only at the local and regional scales, but also at a global scale.
Despite of the Arctic rivers’ key role, the knowledge of their dynamics and of the main factors that
influence their behaviour are not fully understood and represent a hot topic in the current scientific
literature. These researches mainly apply classical statistical analysis and make use of linear models
1.2 which are quite useful to spot the general trends characterizing the process but are probably
unable to capture many details that indeed could improve our understanding of the system.

The aim of this thesis is the analysis of existing drought indexes for assessing their ability in detecting
drought events at the pan-European scale. The student is expected to carry out the following
activities

1. Review of the existing literature on the topic and exploration of the available datasets

2. Data-driven trend detection analysis of the Arctic rivers’ discharges

3. Analysis of the correlation with the climate fluctuations indexes (e.g., ENSO and NAO) by
means of machine-leaning based feature selection techniques (such as the iterative input
selection algorithm)

o
) b 8 -Discharge Acceleration
: ©
S - Pan-Arctic
D & o [Slope: 11.6+4.6 km>/y/y(0. 22%1y)
¢ § PWMK p-value 903 " 5
P % e
< R S e T
IS
Arctic Siiasan - < 8 | Eurasia .
Ocean Arctic Basins u o 2 . g% ... [ pa®
o)) -0 g g2 R-_R-—Rg=—— ] J
£ e e I e od oo ©®
s Slope: 8.2 +4.4km°lyly (0.24%ly)
3 8 | PWMK p-value: 0.13
. a g J 0
» North America
Atlantic 1 Slope: 3.4+ 1.4km>/yly (0.19%ly)
Ocean o JPWMK p-value: 0.04
T

: 1984 1993 2002 2011 2020
Fig: Changes in total water export from the Arctic rivers @.

Relevant courses and knowledge: Natural Resources Management
Number of Students: 1 or 2

Requisites: The student should be comfortable with data analysis and machine learning tools.
Proficient coding skills in at least one of Matlab and Python are mandatory.
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