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Foreword 
 
The present report aims to provide a comprehensive picture of the pandemic situation of COVID-19 in the 
EU countries, and to be able to foresee the situation in the next coming days. We provide some figures and 
tables with several indexes and indicators as well as an Analysis section that discusses a specific topic related 
with the pandemic. 

As for the predictions, we employ an empirical model, verified with the evolution of the number of confirmed 
cases in previous countries where the epidemic is close to conclude, including all provinces of China. The 
model does not pretend to interpret the causes of the evolution of the cases but to permit the evaluation of 
the quality of control measures made in each state and a short-term prediction of trends. Note, however, 
that the effects of the measures’ control that start on a given day are not observed until approximately 7-14 
days later. 

We show an individual report with 8 graphs and a summary table with the main indicators for different 
countries and regions. We are adjusting the model to countries and regions with at least 4 days with more 
than 100 confirmed cases and a current load over 200 cases. 
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Situation and highlights 

Global situation and highlights 

The pandemic is being absolutely exhausting. 
The incidence is growing once again in all 
EU+EFTA+UK countries. 

Currently, two countries largely determine 
the average data, France and Germany. 
Together they account for a population of 149 
million people, more than 28% of the total 
population of EU+EFTA+UK. 

In the attached figures we have represented 
the number of daily new cases per 105 inhab. 
and the reproductive number (ρ) of Germany, 
France and the EU+EFTA+UK set. We see how 
effectively these two countries determine the 
behaviour of the average of the set of 
countries. At the same time, on April 5, 
growth began in both countries. This growth 
has also led to an increase in the whole, 
although more moderate. It is surprising, at 
this point, how the behaviour of the 
reproductive number is clearly determined by 
the behaviour of these two countries, as can 
be seen in the second figure. 

At the moment, the epidemiological situation 
in France is quite complicated. Since the 
beginning of December 2020, the number of 
daily new cases in France has been growing. 
Currently, almost 70 daily cases are being 
diagnosed for every 105 inhab., with an A14 of 
766. Unfortunately, this number continues to 
grow at a high rate (ρ = 1.2). 

Germany, as can be seen in the first figure, 
has had a significantly lower incidence than in 
France since January. Currently, it accounts 
for 24.3 daily new cases per 105 inhab. and an 
A14 of 287. Despite this, the incidence is also 
growing significantly (ρ = 1.3). 

Most countries in the EU+EFTA+UK group are 
maintaining good control of the pandemic; 
the reproductive number of the group is 1.08. 
Unfortunately, Switzerland and Latvia have 
higher speeds than Germany, and Croatia and 
Portugal are between France and Germany. 
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We hope that the vaccination campaigns and the increase in temperature that will facilitate the ventilation 
of the spaces and an increase in the hours of outdoor activities will help us to slow down the pandemic once 
again. The positive part is the gradual decrease in the number of deaths observed per case diagnosed, which 
is observed in France, Germany and the EU+EFTA+UK group.  

Situation and trends per country 

Maps of current situation in EU countries. Colour scale is indicated in each legend. 

• Cumulative incidence: total number of reported cases per 100,000 inhabitants 
• A14: Cumulative incidence last 14 days per 100,000 inhabitants (active cases) 
• ρ7: Empiric reproduction number  
• EPG: Effective Potential Growth (𝐸𝐸𝐸𝐸𝐸𝐸 = 𝐴𝐴14 · 𝜌𝜌7) 

Cumulative incidence A14 

  
ρ7 EPG 
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Tables of current situation in EU countries. Colour scale is indicated in each legend. 

Incidence, mortality and epidemiological indexes. 

Table of current situation in some EU provinces. Colour scale is indicated in each legend. 

(1) ρ7 is the empiric reproduction number. (2) EPG stands for Effective Growth Potential, which is the
product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number).
Biocom-Cov degree is an epidemiological situation scale based on the level of last week’s mean daily new cases
(https://upcommons.upc.edu/handle/2117/189661, https://upcommons.upc.edu/handle/2117/189808).
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Situation of hospitalisations and ICUs in some EU countries. The analysis is done for those countries that 
report a historical series with current (active) number of patients in hospitals and ICUs1. We provide: 

• Current active hospitalisations and patients in ICU per 100,000 inhabitants.
• Current absolute number of active hospitalisations and patients in ICU.
• Rate of occupation of curative care hospital beds by Covid-19 patients (data from Eurostat 20182),

only for hospitalisations.
• Current rate of occupation with regards to the maximum Covid-19 occupation reached in this

pandemic.
• Weekly increase in Covid-19 patients in hospitals and ICUs.

1 https://github.com/ec-jrc/COVID-19 
2 https://ec.europa.eu/eurostat/databrowser/view/hlth_rs_bds/default/table?lang=en 
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https://github.com/ec-jrc/COVID-19/tree/master/data-by-region 

Vaccination rates in some EU countries3.
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Situation and trends in some European regions3 

Table of current situation in Sweden by region. Colour scale is indicated in each legend. 

3 https://github.com/ec-jrc/COVID-19/tree/master/data-by-region 

Table of current situation in Belgium by region. Colour scale is indicated in each legend. 

Table of current situation in Spain by region. Colour scale is indicated in each legend. 
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Situation and trends in other countries 

(1) ρ7 is the  empiric reproduction number. (2) EPG stands for Effective Growth Potential, which is the
product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number).
Biocom-Cov degree is an epidemiological situation scale based on the level of last week’s mean daily new cases
(https://upcommons.upc.edu/handle/2117/189661, https://upcommons.upc.edu/handle/2117/189808).

Table of current situation in Italy by region. Colour scale is indicated in each legend. 
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Analysis: Possible seasonal effects on the future of European epidemiological 
situation. An analysis of next summer scenarios. 

Introduction 

One of the most open questions is the influence of seasonality in the transmission of COVID19. We must 
recall that seasonality effects imply the possibility not only that certain infection apparently disappears 
during some periods of the year, but more generally, whether transmission is affected by seasonal changes. 
In this sense, seasonality can be strong or rather small. And these are relative concepts. Two diseases can 
reduce its propagation by 30% due to seasonal effects and have completely different behavior. As food for 
thought one could consider a disease which spreads like COVID19 without the presence of any measure. Rt 
would be around 2-3 for some weeks until incidence saturates at very high levels and spread quite fast 
infecting the whole population. A reduction of 30% or 10% of general transmission in the Rt would lead to 
very small differences. Growth will be really large. In this scenario, seasonal effects, effectively, play no role. 

However, in the present situation when most risk environments and activities where the virus can generate 
large superspreading events are banned, the highly clustering nature of this epidemics has reduced strongly 
the effective Rt seen in the last waves. It has rarely been larger than 1.4. And when it has done so it has been 
for very short periods of time. In figure 1 we observe the typical values for Rt in Europe during the different 
waves. We clearly observe that the worst wave was the first one in October. With lower radiation levels, 
waves in November-December was clearly smaller. The last one is still smaller. 

 

 

 

 

 

 

 

 

 

 

Figure 1: New daily cases per 105 inhabitants, 
averaged over 7 days, for the Europe zone during 
the last six months (top) and value of the effective 
Rt for the same region (bottom). 

 

This immediately reminds us that the most important factor in the control of the epidemics until vaccination 
comes available is always non-pharmacological intervention, introduced with delay in the first wave. The 
question now is whether the last decrease in Rt, when one could expect measures which are more 
homogenized, can be due to, at least partially, seasonal factors. Notice that the typical order of magnitude 
between winter and now is roughly changes in the growth rate around 10%. Whether this change could be 
explained due to seasonal effects can be very important for the months ahead in summer. 
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Seasonal effects and UV radiation 

As stated before, our present regulatory environment Rt are typically below 1.5. In this case, the scenario for 
this summer is completely different if we have seasonality effects around 30-40% than 5-10%. In the former, 
the expected level of vaccinations of around 40-50% by early summer plus the immunity (or partial immunity) 
of those already infected would lead to almost control of the epidemics where the epidemics does not 
growth. As explained in previous assessments1 , the level of vaccination at the beginning of summer will be 
enough to produce dramatic changes in mortality and, if the level of vaccination of those older than 50 is 
universal as expected, a sharp reduction in hospitalization and UCI’s is expected. However, the level of 
immunization would not be enough to prevent a rather important increase incidence without some NPI if 
vaccines have not reached younger people. 

In other words, whether seasonality is small and not significant or slightly higher and relevant is a very 
pertinent question for incidence in younger cohorts during summer. Whether we should expect 5-10% 
reduction in transmission or a 30-40% reduction in summer is thus a key question. 

We must recall now that seasonality encompasses three main effects: 

• First: Change in social behavior, where activities of high risk are reduced. In the case of COVID-19, 
outdoors interactions have much lower risk than inside ones. This is, in principle, favored by summer. 
However, this might be compensated if the number of interactions increases a lot in summer, despite 
most of these interactions are carried out outside 

• Second. Higher level of UVB radiations that can help the prevention of infections by inactivating the 
virus faster in any outdoor setting, and/or improving the immune system. The most discussed 
mechanism for the latter is the increase in levels of vitamin D. There are well known association 
between severity of COVID19 and low levels of vitamin D, however, elucidating if there is clear 
causality remain a topic of heated debate. 

• Third. Proper levels of humidity, and to a lesser extent temperature, outdoors and indoors can be 
related with a reduction of infection due to increase protection in the mucous membranes (which is 
also related with the second point) and a reduction of fly-times (or suspension time scales) of the 
droplets emitted by the nose and mouth that carry the virus. 

It is clear that most of the effects of outdoor activities preventing the transmission are going to be less 
important that proper risk reduction strategies in indoor setting or with the banning of public large 
gatherings. However, we can think of seasonality as those contributions due to lower level of infection 
outdoors and more importantly, the reduction of infection thanks to higher natural levels of protection. 

 

Difficulty of finding seasonal effects. Key analysis by UCSB team 

The most difficult part of any seasonality research is to establish a difference between those elements 
associated with changes in mobility or risk behavior with the more structural ones. Long-time series are 
required to solve the identification problems, so common in other areas like macroeconomics. Long-time 
series in multiple countries are normally needed. The problem is that seasonality should be studied once a 
reasonable steady state has been reached with immunity. Until then, all we have is one-year time series with 
multiple geographical data. This is all we have to infer the possible impact of beneficial seasonal effects this 
next summer. 

                                                           
1 https://biocomsc.upc.edu/en/shared/20210305_report_200.pdf 
https://biocomsc.upc.edu/en/shared/20210326_report_209.pdf 
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 This is why a recent paper published in PNAS by T. Carleton et al.2   has drawn our attention. They try to 
disentangle local mobility/behavior effect from structural effects related with UV radiation and humidity. 
They point out, correctly, that countries with more UV radiation are typically countries with worse health 
care system. Richer countries have larger mean latitude and they have more resources to prevent infections 
by test and tracing. They also have better system to cope with severe cases. A typical correlation would show 
that the outcome of the epidemics is worse in countries with more UV radiation. In order to try to eliminate 
these local effects, they apply techniques from dealing with global warming data series so as to eliminate 
local trends and high frequency effects. 

We do not want to address here the possible methodological issues that will always lead to the same problem 
of lack of long-data series, but we do want to emphasize that this research provides with a clear order of 
magnitude the possible seasonal effects once these techniques are applied. 

In summary: they do not detect any relevant effect of humidity (weather/external) but they do detect a 
relevant role for UV radiation which is systematic no matter the structure of the semi-parametric control or 
statistical analysis they use. This work is as good as we are going to get for a reasonable possible estimation 
of seasonality. Furthermore, they point out that the relation is remarkably linear and that its influence drops 
by half when non-pharmacological interventions (NPI) are used. This has been a key metric in our team to 
find the result reliable. Similarly, it is stronger at the beginning of the epidemics than as the pandemic 
advances. 

The most important feature of this research is that the order of magnitude they provide for this effect is clear 
and completely reasonable.  

 

Seasonal effects in Europe 

For each 10 kJ/m2 h increase in UV radiation the doubling time (τ) goes from 5.2 to 5.7 days when NPI are 
present. In other words, Rt goes from roughly 1.9 down to 1.8, note that an approximation for such calculus 
is: 

𝑅𝑅𝑡𝑡 = 𝑒𝑒5·𝑙𝑙𝑙𝑙(2) 𝜏𝜏⁄  

where we have assumed that the characteristic time of infection is 5 days.  

An increase in UV radiation from winter to summer in the Northern Hemisphere of 80 kJ/m2 h would move 
the typical Rt from 1.9 down to 1.3, which gives rise to a daily growth rate (δ1) down from 1.14 to 1.07: 

𝛿𝛿1 = 𝑒𝑒𝑙𝑙𝑙𝑙(2) 𝜏𝜏⁄  

which corresponds to a reduction in the daily increase from a 14% down to 7%. These are indeed pretty big 
effects if they would be sustained whenever most interaction outside are forbidden. The same research 
addresses this issue and indicates that once measures are implemented, the best estimation is reduced by 
half and the error bars include the possibility that there are no real effects or the possibility that it works 
basically as without measures 

So, in our best scenario, an Rt that is already down to 1.4 due to measures would drop to 1.1-1.2 with 
differences of UV radiation around 80 kJ/m2 h. However, the uncertainties of the analysis (error bars) also 
include (on the lower end) no seasonality effects but also a large effect where Rt would drop to 1. 

It is now best to write these three scenarios for seasonality in units and terms more easily identifiable in 
Europe. First, it is more common to use MJ/m2 per day than kJ/m2 per hour. In this sense it is better to 

                                                           
2 https://www.pnas.org/content/118/1/e2012370118 
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consider our standard unit to be 1 MJ/m2 per day which is equal to roughly 41-42 kJ/m2 per hour. It is also 
useful to transform this number into total solar radiation values (SR). The ratio of UV that reaches the Earth 
surface is mainly in UVA (96%) and around 4% in UVB. All the UVR spectrum is roughly 3-5% of the total solar 
radiation depending on multiple local factors.  However, the data base the authors of the PNAS seem to 
include a part not normally consider as UV radiation. The ratio between UV radiation and total sun radiation 
is 10%. 

 

Figure 2: Ratio between downward UV radiation and total downward solar radiation at the surface at latitude 41.5 N, 
averaged between longitudes - 10° and 10° (CDS3). 

 

The typical total oscillation in total solar radiation in Europe from winter to summer is indeed around 20 
MJ/m2 per day. So, we can take half this increase (typically from spring to summer, although it can depend 
on the latitude) as our key benchmark. In this scheme an increase in total solar radiation of 10 MJ/m2 per day 
of difference will lead to a reduction of: 

• Pessimistic scenario: No reduction: δ1 (10 MJ/m2 per day)=δ1 

• Central scenario: 1.5 points of daily growth rate : δ1(10 MJ/m2 per day)=δ1-0.015 

• Optimistic scenario: 3 points of daily growth rate : δ1(10 MJ/m2 per day)=δ1–0.030 

European cases grew during march at roughly Rt 1.1, some countries reached 1.3 but this was not very 
common. During the wave has been common to observe growths around 1.4 for short periods of time. It is 
interesting to construct a table of the typical differences between April and summer UV radiation in some 
countries. Let us see if a reduction from 1.2 to 1.1 is reasonable due to seasonal effects.  

A typical difference of radiation in Spain between March and July, for example, is around 2.5 Kwh /m2 per 
day4 or around 9 MJ/m2 day. In other latitudes it can be slightly larger. So, we will compute the changes for 
the full range of an oscillation of 20 MJ/m2 day between summer and winter, knowing that the typical 
reduction from early spring to summer will be around 7-11 MJ/m2 per day. 

                                                           
3 https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-era5-single-levels?tab=overview  
4 https://www.researchgate.net/figure/Monthly-average-global-radiation-in-Barcelona-for-different-
inclinations_tbl5_313781385, https://www-cdn.eumetsat.int/files/2020-04/pdf_conf_p61_s2_07_sancho_p.pdf 
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In the pessimistic scenario, we know there is no effect. In the central scenario we observe below how the Rt 
on the left will be affected by a difference of a 0-20 MJ/m2 per day going forward. The dependence on the 
solar radiation is lineal although the actual dependence of the Rt on the solar radiation is exponential: 

𝑅𝑅𝑡𝑡 = 𝑅𝑅𝑡𝑡0𝑒𝑒−5·𝑥𝑥∗𝐴𝐴 𝑆𝑆𝑆𝑆𝑅𝑅⁄  

where Rt0 correspond to the value with minimal total Solar radiation and A is the decrease of points of daily 
growth rate and SRR =10 MJ/m2 is the reference radiation for half oscillation We observe that it can help only 
on the margin. In the central scenario, the effect will not be important (A=0.015), see Figure 3A 

Now we observe the optimistic scenario on the upper side of seasonality effects. In this case, the effects are 
noteworthy, as long as we do not have activities that push Rt above 2. In this case seasonality will really help. 
It would bring under control, others thing being equal, most of the growth we are observing now or 
dampening it strongly (A=0.030), see Figure 3B. Actually, we cannot disregard the possibility that the reason 
why during the second and third wave Rt easily reach value of 1.4 and 1.5 and now they hardly ever reach 
1.3 and 1.4.  

 

Figure 3: Decrease in Rt on the Solar radiation (SR) from the reference value for minimal radiation for different Rt for an 
intermediate decrease due to the central scenario (A) and high decrease due to an optimistic scenario (B). Dark dashed 

line marks the limit value Rt=1, and grey areas correspond to the typical variations for South Europe. 

It is rather straightforward that this type of changes observed between winter and march are perfectly the 
order of magnitude of seasonal effect. We insist, this does not mean that this is the main reason, but it is 
perfectly possible. 

 

Within country comparisons 

To assess seasonal effects without finding the problem of different health care systems, we can compare 
areas with the same health structure in a given country but with very different solar radiation. If two regions 
belong to the same country the differences in health care system are not as large as high latitude Northern 
hemisphere countries compared with Equatorial countries. In this sense, the Canary Island (Spain) and the 
Martinique and Guadalupe (France) are perfect checks. Here there is no differential health care system, and 
NPI structure. As we can see, incidences have been systematically lower in both the Canary Island and the 
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Martinique+Guadeloupe with respect to their countries, indicating very clearly lower values of Rt. However, 
at some particular spots Martinique+Guadeloupe had a very strong Rt. 

 

 

Figure 4: Comparison of the incidence for 14 days for the country of France with the regions of the country 
Martinique+Guadeloupe (top, blue) and for the country of Spain with the region of the country Canary Islands. 

We notice that the differences have been higher in spring than in winter and that indeed typical growth do 
present the same order magnitude difference that we show indicated in the paper. Small differences in Rt 
lead to very large differences in average differences. Data does not contradict our central scenario. 

 

Conclusions 

The relevance of seasonal effects is small compared with the effects of measures. And how a country reacts 
to it. There was not the same reaction to the first wave in October than in December. On its own, seasonal 
effects cannot bring the epidemics under control. However, when activities of high infection risk are 
forbidden and masks are used in public and semipublic spaces, the central scenario is that seasonal effects 
help. In the central scenario this help is small but not negligible, and in the optimistic scenario is rather 
significant (provided minimal non-pharmacological interventions are in place). However, we must stress that 
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there is the possibility that there is no help at all from seasonal effects and everything is due to different 
immunity level or small changes in NPI guidance. 

Still the central scenario for seasonal effects is that it can help to control the pandemic by early summer 
provided there is a significant immunity and that health public measures still forbid highly risky behavior (and 
people abide by it).  A reasonable vaccination level of all people at risk and a general relaxation towards 
normal social interactions outside of risk environments (crowded interiors without distance and masks and 
shouting/singing) would combine with a helping hand of seasonality to drive down cases early. 

We cannot disregard a second scenario for summer.  There is the possibility that very high-risk social 
behavior comes back to the same level as in pre-pandemics days very early before large-scale 
immunization. Epidemic fatigue can lead to large gatherings and parties back again before full immunization 
with general relaxation justified by weather and combined with the idea of lower general risk due to vaccines. 
In this case, seasonal effects will not be relevant. Cases in early summer will become a race between 
vaccination of younger cohorts and general population relaxation. 

Unfortunately, in an environment where hospital services are protected, it can be difficult that non-
vaccinated population abide by measures preventing risky behavior. A lower personal risk with age can be 
associated with a larger increase in risk behavior and, without effective measures banning them, vaccination 
and seasonality might not be enough to control an increase of cases. However, this latest point will be 
heavily influenced by the ability of vaccines to reduce transmission. In the case vaccinated people do reduce 
its transmissibility, we might not need this extra seasonal effect to drive cases down earlier than expected. 
And, in any case, the mortality levels and hospital stress will be already down by early summer just due to 
the immunization of older cohorts. 
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Evolution of active ICUs in some EU countries 
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Methods 

(1) Data source 

Data are daily obtained from European Centre for Disease Prevention and Control (ECDC)5 and country official 
sources (when indicated). Daily data comprise, among others: total confirmed cases, total confirmed new 
cases, total deaths, total new deaths. It must be considered that the report is always providing data from 
previous day. In the document we use the date at which the datapoint is assumed to belong, i.e., report from 
15/03/2020 is giving data from 14/03/2020, the latter being used in the subsequent analysis.  

(2) Data processing and plotting 

Data are initially processed with Matlab in order to update timeseries, i.e., last datapoints are added to 
historical sequences. These timeseries are plotted for individual countries and for the UE+EFTA+UK as a 
whole: 

 Number of cumulative confirmed cases 
 Number of reported new cases 
 Number of cumulative deaths  

Then, two indicators are calculated and plotted, too: 

 Case fatality rate: number of 14-day cumulative deaths divided by the number of 14-day cumulative 
confirmed cases of 21 days before, to account for the average 21-day delay between diagnosis and 
death. 

 ρ: this variable is related with the reproduction number, i.e., with the number of new infections 
caused by a single case. It is evaluated as follows for the day before last report (t-1): 

𝜌𝜌(𝑡𝑡 − 1) =
𝑁𝑁𝑙𝑙𝑛𝑛𝑛𝑛(𝑡𝑡) + 𝑁𝑁𝑙𝑙𝑛𝑛𝑛𝑛(𝑡𝑡 − 1) + 𝑁𝑁𝑙𝑙𝑛𝑛𝑛𝑛(𝑡𝑡 − 2)

𝑁𝑁𝑙𝑙𝑛𝑛𝑛𝑛(𝑡𝑡 − 5) + 𝑁𝑁𝑙𝑙𝑛𝑛𝑛𝑛(𝑡𝑡 − 6) + 𝑁𝑁𝑙𝑙𝑛𝑛𝑛𝑛(𝑡𝑡 − 7) 

where Nnew(t) is the number of new confirmed cases at day t after applying a 7-day moving average 
to the new cases dataset, so that fluctuations (e.g., weekend effect) are smoothed. Updated 
methodology to account for weekend effect is discussed and explained in reports #1526 and #1547. 

(3) Classification of countries according to their epidemic level: the scale Biocom-Cov 

Countries are assigned a degree in the discrete Biocom-Cov scale, which aims to facilitate a simple way of 
assessing the situation of the country. It is based on the level of daily new cases per 100,000 inhabitants as 
follows: 

Pandemic degree Daily new incident 
cases per 105 inh. 

0 0 
1 0-0.1 
2 0.1-0.5 
3 0.5-1.25 
4 1.25-2 
5 2-3 
6 3-5 
7 5-8 

                                                           
5 https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases 
6 https://upcommons.upc.edu/handle/2117/331959  
7 https://upcommons.upc.edu/handle/2117/332347  
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8 8-14 
9 >14 

 

(4) Fitting a mathematical model to data 

Previous studies have shown that Gompertz model8 correctly describes the Covid-19 epidemic in all analysed 
countries. It is an empirical model that starts with an exponential growth but that gradually decreases its 
specific growth rate. Therefore, it is adequate for describing an epidemic wave that is characterized by an 
initial exponential growth but a progressive decrease in spreading velocity provided that appropriate control 
measures are applied. Once in the tail, predictions work but the meaning of parameters is lost. 

Gompertz model is described by the equation:  

𝑁𝑁(𝑡𝑡) = 𝐾𝐾 𝑒𝑒−𝑙𝑙𝑙𝑙 � 𝐾𝐾𝑁𝑁0
�· 𝑛𝑛− 𝑎𝑎·(𝑡𝑡−𝑡𝑡0)

 

where N(t) is the cumulated number of confirmed cases at t (in days), and N0 is the number of cumulated 
cases the day at day t0. The model has two parameters: 

 a is the velocity at which specific spreading rate is slowing down; 
 K is the expected final number of cumulated cases at the end of the epidemic. 

This model is fitted to reported cumulative cases of the UE and of countries that accomplish two criteria: 4 
or more consecutive days with more than 100 cumulated cases, and at least one datapoint over 200 cases. 
Day t0 is chosen as that one at which N(t) overpasses 100 cases. If more than 15 datapoints that accomplish 
the stated criteria are available, only the last 15 points are used. The fitting is done using Matlab’s Curve 
Fitting package with Nonlinear Least Squares method, which also provides confidence intervals of fitted 
parameters (a and K) and the R2 of the fitting. At the initial stages the dynamics is exponential and K cannot 
be correctly evaluated. In fact, at this stage the most relevant parameter is a.  

It is worth to mention that the simplicity of this model and the lack of previous assumptions about the Covid-
19 behaviour make it appropriate for universal use, i.e., it can be fitted to any country independently of its 
socioeconomic context and control strategy. Then, the model is capable of quantifying the observed 
dynamics in an objective and standard manner and predicting short-term tendencies.  

The model and its results on predictions in European countries during the first wave has been published in 
Plos Computational Biology9. 

(5) Using the model for predicting short-term tendencies 

The model is finally used for a short-term prediction of the evolution of the cumulated number of cases (3-5 
days). The confidence interval of predictions is assessed with the Matlab function predint, with a 99% 
confidence level. These predictions are shown in the plots as red dots with corresponding error bar. For series 
longer than 9 timepoints, last 3 points are weighted in the fitting so that changes in tendencies are well 
captured by the model. Updated methodology to account for weekend effect is explained in report #15510. 

(6) Estimating non-diagnosed cases 

                                                           
8 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176. 
9 Català et al, 2020, Plos Comput Biol 16(12): e1008431, https://doi.org/10.1371/journal.pcbi.1008431  
10 https://upcommons.upc.edu/handle/2117/332350  
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Lethality of Covid-19 has been estimated at around 1% for Republic of Korea and the Diamond Princess cruise. 
Besides, median duration of viral shedding after Covid-19 onset has been estimated at 18.5 days for non-
survivors11 in a retrospective study in Wuhan. These data allow for an estimation of total number of cases, 
considering that the number of deaths at certain moment should be about 1 % of total cases 18.5 days before. 
This is valid for estimating cases of countries at stage II, since in stage I the deaths would be mostly due to 
the incidence at the country from which they were imported. We establish a threshold of 50 reported cases 
before starting this estimation.  

Reported deaths are passed through a moving average filter of 5 points in order to smooth tendencies. Then, 
the corresponding number of cases is found assuming the 1 % lethality. Finally, these cases are distributed 
between 18 and 19 days before each one.  

Full methodology and results have been published in Plos One12. 

 

 
 
 
 
 
 

                                                           
11 Zhou et al., 2020. Clinical course and risk factors for mortality of adult 
inpatients with COVID-19 in Wuhan, China: a retrospective 
cohort study. The Lancet; March 9, doi: 10.1016/S0140-6736(20)30566-3 
12 Català et al, PLoS ONE 16(1): e0243701, 2021. https://doi.org/10.1371/journal.pone.0243701  
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