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Step-by-step guidelines for using the Climate explorer 
for analysis of station data, re-analysis and climate 

model data 
Examples with precipitation data 

(for the IS-ENES3 spring school in Romania, May 2022) 
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Explanation 

Bold: indicates the section on the web page or in the column at the right 

Underlined: click on this/select this option 

 

 

  



2 
 

Find and analyse station data for precipitation for Cluj-Napoca in 
Romania 

1. Go to https://climexp.knmi.nl/start.cgi  (use Chrome as a browser) 
2. Login through “log in or register” (just above the map on the home page) 
3. Go to Select a time series and click on Daily station data in the right column 
4. Select the data set that you want to use (we suggest Blended ECA&D for this case), select 

“precipitation”. Under Select fill in “Cluj” after “stations with a name containing” 
5. Then click on Get stations lower on the same page. On the page that will appear you will find the 

following information: 

 
6. Click on get data under CLUJ_NAPOCA (RO) and you will get the following page. If you scroll 

down you will get some information on mean, percentiles, missing data (1 missing value in 2020, 
which we will ignore for the rest of this example). Before continuing with the dataset, check 
available information on homogeneity (see separate paragraph on this in this document) 

 
 
Calculate trends 

7. To see whether there is a trend in average annual rainfall, go to Create a lower resolution time 
series and select as in the figure below. Then click on make a new time series 
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8. You will get the following figure: 

 
9. Go to Investigate this time series in the right column and click on Running mean/s.d./……. In the 

next screen after “window” fill in 30 (moving 30-year average) and click on Compute.  
10. You will get, among others, the following information. The average annual rainfall has increased 

from around 540 mm/y to around 620 mm/y.  
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11. If you go back to step 7 and select seasonal instead of annual (Jan-Dec), you can also investigate 
the trends in seasonal rainfall amounts. Then, in step 9 you will get a slightly different menu, 
which now also includes Starting season: select the season that you want to investigate (see 
below). You will see that the largest changes (in mm) can be observed in summer (JJA) and 
autumn (SON). 

 
 
Calculate climatological averages 

12. Go back to step 6 where you had the complete time series with daily data 
13. Go to Manipulate this time series, and indicate that you want only the period 1991-2020 (see 

below) and click on select 

 
14. In the next screen go to Create a lower resolution time series at the bottom. To calculate the 

climatological average annual rainfall select annual (Jan-Dec) and sum and click on make new 
time series (to calculate the seasonal averages, select seasonal after New time scale) 

 
15. You will get the following graph (among others). 
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16. Go to Investigate this time series in the right column and click on Running mean/s.d./……. In the 

next screen after “window” fill in 30 (moving 30-year average) and click on Compute.  
17. You will get, among others, the following information. 

 
18. If you select seasonal in step 14 and click on Make new time series, in the next screen you will 

get already the seasonal averages (see below, the figures at the bottom) 

 
19. If you click on raw data on top of the figure, you can obtain the data behind the figure 
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Calculate the trend in average maximum 1 day precipitation per year and the average 
for the current climate (1991-2020) 

20. Go back to step 6 
21. In the next screen go to Create a lower resolution time series at the bottom. To calculate the 

average maximum 1 day precipitation per year select annual (Jan-Dec) and max and click on 
make new time series  

 
22. You will get the following graph 

 
23. Go to Investigate this time series in the right column and click on Running mean/s.d./……. In the 

next screen after “window” fill in 30 (moving 30-year average) and click on Compute.  
24. You will get, among others, the following graph. There doesn’t seem to be a clear trend in the 

maximum annual 1-day precipitation  
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25. Go back to step 22 where you had the time series with the annual maximum 1-day rainfall 
26. Go to Manipulate this time series, and indicate that you want only the period 1991-2020 (see 

below) and click on select 
27. Go to Investigate this time series in the right column and click on Running mean/s.d./……. In the 

next screen after “window” fill in 30 (moving 30-year average) and click on Compute.  
28. You will get, among others, the following information. 

 
 

Download data 
29. Go back to the screen in step 6 
30. Scroll down to Manipulate this time series, indicate that you want the data for the period 1990 

to 2019 (the same as available for temperature), and click on Select 
31. On top of the figure in the next screen, you can click on raw data (just above the figure) and you 

will get the next screen. 
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32. On top you will find metadata and lower in the file you will find the daily data. By clicking on the 
right side of your mouse to can save this file on your own computer. 
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Find and analyse gridded observational data for precipitation for Cluj-
Napoca in Romania 
 

1. Go to https://climexp.knmi.nl/start.cgi  (use Chrome as a browser) 
2. Login through “log in or register” (just above the map on the home page) 
3. Go to Select a field and click on Daily fields in the right column 
4. On the next page, go to the part under Observations  

 
5. We are interested in precipitation, therefore we look here for prcp. We are interested in  a 

country in Europe and the gridded dataset with observations with the highest spatial resolution 
for Europe which has precipitation data is E-OBS 1920-now 0.25° Europe. Select the X behind 
this data set for precipitation. 

6. You will get a screen where you can select a region or grid point for further analysis. To compare 
the information with the station data for Cluj-Napoca, we need the location of this station 
(Latitude 46:46:00, longitude 23:34:00; location generally given with the metadata; convert to 
decimal degrees). Click on Make time series     

 
7. This may take some time, but afterwards you will get a screen which starts with “Time series”, 

and lower on the page will give you among others the following graph 
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8. With this time series you can do similar analysis as for the station data for Cluj-Napoca (steps 7-
32). As you can see in the figure below, the annual rainfall is comparable with the station data 
and also the distribution over the season.  

Annual rainfall  

Average rainfall per season (1991-2020)  

Trend annual rainfall  
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Trend spring rainfall  

Trend summer rainfall  

Trend autumn rainfall  
 
Below graphs are shown for the annual maximum 1-day precipitation. When comparing this with 
the station data, you can see that there are less high extremes, expect for a few around 1940. 
Gridding of station data may result in smoothing of extremes, especially for rainfall. It is not clear 
why this did not happen for the 2 extremes around 1940. The 2 extremes around 1940 also result in 
a strange trend graph. It looks like there is some inhomogeneity in the data. 

Annual max 1-day rainfall  
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Trend max 1-day rainfall   
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Find and analyse re-analysis data for precipitation for Cluj-Napoca in 
Romania 
 

1. Go to https://climexp.knmi.nl/start.cgi  (use Chrome as a browser) 
2. Login through “log in or register” (just above the map on the home page) 
3. Go to Select a field and click on Daily fields in the right column 
4. On the next page, scroll down until you reach the part on reanalysis 

 
5. We are interested in precipitation, therefore we look here for prcp. We are interested in  a 

country in Europe and the dataset with the highest spatial resolution for Europe which has 
precipitation data is ERA5 1950-now 0.25° Europe. Select the X behind this data set for 
precipitation. 

6. You will get a screen where you can select a region or grid point for further analysis. To compare 
the information with the station data for Cluj-Napoca, we need the location of this station 
(Latitude 46:46:00, longitude 23:34:00; location generally given with the metadata; convert to 
decimal degrees). Click on Make time series 

 
7. This may take some time, but afterwards you will get a screen which starts with “Time series”, 

and lower on the page will give you among others the following graph 
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8. With this time series you can do similar analysis as for the station data for Cluj-Napoca (steps 7-
32). As you can see in the figure below, the annual rainfall is overestimated in this re-analysis. 
The distribution though is similar as in the observations (highest in summer, lowest in winter, 
and in spring somewhat higher than in autumn). It is known that reanalysis is in general better 
for temperature than for precipitation, since observational data on temperature are used 
directly in the reanalysis. This is not the case for precipitation.  

Annual rainfall  

Seasonal rainfall 1991-2020  
 
The trend is also not the same as in the observations (clearly less for annual precipitation, no increase in 
summer precipitation), but for the autumn also an increase is observed as in the observations. 
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Trend annual  

Trend summer  

Trend autumn  
 
The maximum 1-day rainfall does not show a clear trend as in the observations. However, it is slightly 
lower than in the observations. This is logical, since re-analysis gives area average data and station data 
give point data. Point data normally give higher values for rainfall. 
 

Trend maximum 1-day rainfall   
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Find and analyse climate model data for precipitation for Cluj-Napoca 
in Romania 
 

1. Go to https://climexp.knmi.nl/start.cgi  (use Chrome as a browser) 
2. Login through “log in or register” (just above the map on the home page) 
3. Go to Select a field and click on Daily fields in the right column 
4. On the next page, go to the right column and click on Attribution runs 
5. Scroll down to EC-EARTH 2.3 coupled run Lower you can also find higher spatial resolution data 

from the regional climate model RACMO 12 km/EC-EARTH2.3 1950-2100. These are data from 
the regional climate model RACMO for Europe, run with the global model EC-EARTH at its 
boundaries. However, data for Romania is just outside the range that is covered in this RCM 
simulation. Therefore we will use the global climate model EC-EARTH data for this example. We 
are interested in daily precipitation, therefore we look here for pr (here a different abbreviation 
is used for precipitation!) and daily data (16 stands for the number of runs made, an ensemble 
of 16 members). Select the X behind this data set for precipitation. Then click on Select field at 
the top of the web page. 

 

6. After some time you will get a screen where you can select a region or grid point for further 
analysis. To compare the information with the station data for Cluj-Napoca, we need the 
location of this station (Latitude 46:46:00, longitude 23:34:00; location generally given with the 
metadata; convert to decimal degrees). Also click on convert to mm/day. Click on Make time 
series 
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7. This may take a considerable time (hour or more), since a lot of data have to be accessed. You 
will see information on the progress on your screen similar as shown below. Information from 
the nearest grid point is extracted, but as you can see the grid box that is used is rather large. 

,  
8. Afterwards you will get a screen which starts with “Time series”, and lower on the page will give 

you among others the following graph 

 
 

9. With this time series you can do similar analysis as for the station data for Cluj-Napoca (steps 7-
28). In this case you have data for the period 1860 to 2100 under scenario RCP8.5 (the highest 
emission scenario). We first look at the annual and seasonal mean rainfall to see how well the 
model simulates the climate in Cluj Napoca. As you can see in the figure below, the average 
seasonal rainfall is overestimated (almost 50%), especially in spring (when comparing it to the 
station data). This underestimation may also be due to the fact that a point is compared with a 
rather big area with considerable part with mountains. Therefore the estimate for the area as a 
whole may be less overestimated. In the figure for the trend of annual average rainfall you also 
see a different trend. In the observations there is a increase all the time, whereas the model 
shows first shows a decrease in annual rainfall and from about 1970 on an increase again. The 
trend in annual maximum daily rainfall is increasing in the model data in the historical period, 
whereas in the observations there is no clear increase up to 2020. 

Seasonal avg rainfall sums 1991-2020  
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Annual avg rainfall  

Trend annual rainfall  

Trend winter rainfall  

Trend spring rainfall  
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Trend summer rainfall  

Trend autumn rainfall  

Annual max daily rainfall 

Trend max daily rainfall  
 

Download data 
10. To download data, go back to the screen in step 8 
11. Scroll down to Manipulate this time series, indicate that you want the data for the period 1990 

to 2019 (the same as available for temperature), and click on Select 
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12. On top of the figure in the next screen, you can click on raw data (just above the figure), and you 
will get the following screen 

 

13. Here you can download the data per ensemble member by clicking on the icon behind the 
ensemble number (the 16 members are numbered here from 0 to 15). Depending on the impact 
model that you want to use, it may be better to use the ASCII format or the Net-CDF format 
(standard for spatial + temporal climate data). You can take a direct look at the ASCII data file. 
On top you will find metadata and lower in the file you will find the daily data in the following 
format. 

 

(If you take a look at the data, you will see that this climate model run also contains leap years) 

14. Save the datafile(s) on your own computer. If you use multiple climate variables, take care that 
you combine the climate variables from the same ensemble run, since these are consistent with 
each other at the daily level. 
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Check homogeneity of station data 
1. Above the first give after selecting a station, you have the possibility to click on metadata above 

the first figure 

 
2. If you click on metadata, you will get the following screen 

 
3. Since we selected this from the blended ECA&D dataset, click on www.ecad.eu/ for further 

information 
4. You are referred to the ECA&D website. Click on daily data in the upper part of the screen 

 
5. Then go to custom query (ASCII) 
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6. Select the required station and dataset as shown below and click on Next 

 
7. Select More details about the series in your selection 

 

 
8. If you click on the element, you will get more information, as shown below. 
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