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Heckenbeck, 10 February 2023

To whom it may concern

45th Online Course in Climate Time Series Analysis, 1 to 10 February 2022 (8.0 days)

This is to certify that

Dr. Dariia Kholiavchuk,
Chernivtsi, Ukraine

successfully participated in above mentioned course. The course consisted of (a) video modules 
for lectures and computer tutorials with a total duration of 15 hours; (b) day-wise online discus-
sions with a total turation of ~10 hours; and (c) individual pre- and postprocessing on basis of 
the textbook (Mudelsee 2014 Climate Time Series Analysis, 2nd edition, Springer, 454 pages), 
reading material (six technical or review papers) and the electronic course slides (398 pages). 
With “successful participation” it is meant that the participant was almost completely fully 
present in the online discussions and that I can without any reservation a�est that the person 
has understood the material. The estimated total workload for a participant is at least 30 hours. 
The themes covered by the course were as follows.

Lecture/Tutorial Themes

Introduction Climate variables, time series, statistics, notation, dating, climate equa-
tion, interpolation, temporal spacing, autocorrelation, distributional 
shape, paleoclimatology, proxy data, documentary data

Persistence Models AR(1) process, autocorrelation estmation, bias, even and uneven spac-
ing, AR(2) process, other processes

Bootstrap
Confidence
Intervals

Error bars, standard error, variance, standard deviation, mean, root 
mean squared error, confidence interval, Monte Carlo experiment, 
bootstrap principle, Moving Block Bootstrap resampling, hypothesis 
testing, Eemian

Regression I Linear regression, least squares, nonlinear regression (ramp, break), 
nonparametric regression, smoothing, climate model output, Northern 
Hemisphere Glaciation

Spectral
Analysis

Spectrum, spectrum estimation, periodogram, WOSA, multitaper 
estimation, Lomb‒Scargle estimation, speleothem archive, Holocene, 
monsoon, solar cycles

Extreme Value Time 
Series

Risk, POT, block extremes, GEV & GP distributions, Poisson process, 
maximum likelihood, kernels

Correlation Pearson’s and Spearman’s measures, river runoff

Regression II Proxy variable, errors-in-variables regression, calibration, prediction, 
lagged regression, instrumental period, Pleistocene

Future Directions Timescale modelling, novel estimation problems, higher dimensions, 
climate models, optimal estimation
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