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Short description

Climate varies on all spatial and temporal scales due to internal dynamics and changes in
boundary conditions. Inferring the timescale-dependent spatial structure of climate
variations from (potentially sparse) observations can help to understand drivers of climate
variability and evaluate climate simulators used for future predictions. Standard
geostatistical models to describe stochastic fields such as Gaussian processes suffer
from high computational cost, making them unfeasible for large datasets and Bayesian
inference with MCMC methods. Over the last couple of decades, several methods have
been developed to approximate standard Gaussian process models as well as non-
Gaussian and non-stationary extensions, in particular through sparse approximations of
the covariance or precision matrices. This project aims at exploring to what extent these
methods are suitable for describing climate variability as observed during the last couple
of centuries and simulated by climate simulators. Potential thesis topics include

e Reviewing existing methods and implementations and their theoretical suitability
for describing climate variability

e Comparing parameter and state estimates from existing implementations (mostly
inR)

¢ Quantify the robustness of estimates as a function of the number and accuracy of
climate observations

Key concepts/prerequisites

e Experience with geostatistical methods/stochastic processes (e.g. Gaussian
random fields/Gaussian Markov random fields)

e Experience with spatial or spatio-temporal data

e Programmingskillsin R

e Interestin working with spatio-temporal climate data
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