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​1st degree: Astronomy (physics / applied mathematics) [FCUP, 1998]
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​MSc: Geostatistical study of magnetic susceptibility data from Monchique complex [FEUP, 2000]
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​PhD: sea-level change in the NE Atlantic (satellite altimetry + tide gauges) [FCUP, 2006]
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​Postdoc: radon / environmental radioactivity [DTU/GSI, 2007-2009]
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Diurnal



​2016-10-25

​2018-11-28
​Symposium on Oceanographic Data Analytics - NTNU

​Multi-scale behavior & correlation

​ 
​            

​

​Example – gamma radiation & temperature
​

​

​

​

​

​

​

​

​

​ 
​

R. Leonhardt - COBS



​2016-10-25

​2018-11-28
​Symposium on Oceanographic Data Analytics - NTNU

​Multi-scale behavior & correlation

​ 
​            

​

​Example – gamma radiation & temperature
​

​

​

​

​

​

​

​

​

​ 
​



​2016-10-25

​2018-11-28
​Symposium on Oceanographic Data Analytics - NTNU

​Multi-scale behavior & correlation

​ 
​            

​

​The correlation issue in time series
​

​

​

​

​

​

​

​

independent vs time series (dependent data)
​

​

​

​

​

​

​

​

​ 
​

It is fairly familiar knowledge that we sometimes obtain between quantities varying 
with the time (time-variables) quite high correlations to which we cannot attach any 
physical significance whatever, although under the ordinary test the correlation would 
be held to be certainly "significant". [Yule, 1925, address to the Royal Statistical Society]
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- estimation of linear trends
* trends in the mean
* trends in other quantiles

- interpretation of trends
* deterministic vs stochastic trends
* long-range dependence
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* assuming independent data
(no serial dependence)

* assuming time series data
(AR(1) serial dependence)
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"Everyone believes in the [Gaussian] law of errors, the experimenters 
because they think it is a mathematical theorem, the mathematicians 
because they think it is an experimental fact" (H. Poincaré )
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​Example: SST (Sea Surface Temperature)
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slopes H0: deterministic trend
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● uninteresting, “boring”

● needs to be removed to see 
“interesting things” in the data

● easy (to extract, model understand)
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“Modern”  perspective

● changing, non-constant

● interesting, relevant

● needs to be described, quantified, 
predicted

● difficult (to extract, model understand)
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Example – sea-level (Cascais tide gauge)
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human-intensive, analogic, daily (or +) 
single-site, single-domain

digital, high-resolution (sub-hourly) 
multi-site, multi-variable,  multi-domain

R. He, Hainan University
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​Radon (Rn-222)
​- ubiquitous in nature (soil, water, air)
​- gas (highly mobile)
​ - noble element (non-reactive)
​- short half-life (3.8 days)
​- radioactive (measurable by alpha / gamma)
​

​Applications:
​- atmospheric stability / air mass trajectories
​- tectonic features / buried faults / earthquakes (??) 
​- volcanic degassing / hydro-thermal environments
​- GHG fluxes / ocean fluid migration (CO2, CH4)
​- groundwater / submarine groundwater discharge / offshore freshwater
​ 
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​The gamma radiation monitoring campaign – ENA – Azores [2015-2018, 2020] 0€
​
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​Precipitation​type​&​cloud​microphysics​↔​aerosols​↔​gamma
​

​Earthquakes​↔​gamma​radiation​↔​soil​moisture
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​The RELECT campaign – Hyytiälä (ICOS/SMEARII) (Finland) [2017] (6 k€)
​
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​Radon (in soil, alpha) + gamma (in air) + atmospheric electric field 

​ 
​            

balloectric​ion​production​↔​precipitation​↔​gamma

gamma​radiation​↔​soil​moisture

electric​field​↔​gamma​radiation​​↔​solar​activity​(September​2017)

soil​radon​concentration​↔​soil​moisture​↔​snow​
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​Underwater gamma radiation
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sea​bed​mapping​/​underwater​faults

submarine​groundwater​discharge​/​fluxes​(CH4,…)
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​

​- multi-disciplinary perspective (problems / data & measurements / statistics)
​

​- data management (FAIR / Open data) [part of the job description]
​

​- field measurements  [“you can do anything, not everything”]
​

​- from data to big data: challenging opportunity
​

* methodological advances required (scaling, correlation,…)

* focus on understanding (data→ knowledge)
​
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