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Abstract: The paper is presenting a comparison between two series of data measured with different meteorological stations placed in 
different locations. Data are transmitted from location acquisition systems to a database, located on a server. The recorded data is 
available on internet and it can be used to evaluate the local potential of renewable energies such as solar and wind energy or for 
correlations between monitored parameters and plants growing and to evaluate the influences of the weather parameters in agriculture. 
There are presented the experimental set-up structure including the major software components. 
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1. INTRODUCTION 
 

The paper is presenting data measured with two weather stations of same type. Meteorological stations are 
placed in different locations; one in Cluj-Napoca and the other one in Reghin, two cities in Romania. Measuring 
and monitoring environment and meteorological parameters is an very important activity in our day’s context of 
high concern about the global warming.  
Scientific literature contains a multitude of studies in both directions for which climatic parameters are 
important: renewable energies and agriculture. Some of them will be listed below, as follows: 
Some discussion about influences of climatic parameters in agriculture are held in papers such as [1-3]. 
The influence of humidity of soil, resulting from rain or irrigations, on plants growth is presented in [4]. 
Evapotranspiration was treated in a lot of papers such as [5-10] 
Studies about renewable energies, involving meteorological data are presented in [11-15].  
The paper represents a start point in research on potential of renewable energies and the subject of the impact in 
agriculture of the meteorological data in the two monitored locations. 
 

2. MATERIALS AND METHODS 
 

Both weather stations transmit measured and calculated data to a database stored on a server, by internet. Access 
to the database is done through a Web interface, where users can display all the parameters for different periods 
with a time step between 1 and 60 minutes.  
Each measuring point includes a wireless meteorological station and a leaf-soil station. Both stations are 
communicating with a console, which displays data in real time. 
Figure 1, is presenting the hardware configuration for entire experiment. Each weather station contains sensors 
that provide information about various climatic parameters. All data provided by sensors are transferred to the 
console and are stored in data logger with a baud rate of one record for each minute. Data logger can store 
collected data for two days. With a software special designed for this application, data from data logger arrives 
in a database located on a server. The server it’s placed in Technical University from Cluj-Napoca. This server 
stores data from both weather stations from Reghin and from Cluj-Napoca. Details about data acquisition system 
are available in [16]. Weather stations are using their own software that gathers the information from al sensors 
and create local available databases. Original software was developed with two components: one to collect local 
available data and to transfer them on the web server and one to allows the access to information from database 
from all over the world, using a web interface.  
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Fig. 1. Schematic configuration for entire structure of monitoring equipment 

1 - weather station; 2 – leaf and soil station; 3 – wireless radio communication; 4 – console; 5 – data logger; 6 – local PC; 
7 – server; 8 – end user PC 

 
The weather stations are providing measured and calculated parameters. The following parameters are measured 
with sensors:  

- Barometric pressure; 
- Outside temperature; 
- Relative humidity; 
- Rainfall; 
- Solar radiation; 
- Ultra violet radiation dose; 
- Ultra violet radiation index; 
- Wind speed; 
- Wind direction. 
Calculated parameters provided by weather station are: 
- Dew point; 
- Rain rate; 
- Evapotranspiration; 
- Heat index; 
- Temperature humidity sun wind index; 
- Wind chill. 
Each leaf&soil station is providing the following parameters: 
- Leaf wetness (two measurement points); 
- Soil moisture (four measurement points); 
- Soil temperature (four measurement points). 
Console is providing the following parameters:  
- Inside temperature; 
- Inside relative humidity; 
- Inside dew point temperature(calculated); 
- Inside heat (calculated). 

Technical information about sensors located on meteorological station and on leaf & soil station are presented in 
[16]. In the same paper are presented the methods used for calculations, by weather station. 
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3. RESULTS 
 

As follows, are presented some charts with the variation of daily average values for the following three 
parameters: total solar radiation, outside temperature and outside relative humidity. The parameters were chosen 
just to offer an image about what type of data can be obtained from the two weather data acquisition systems. 
The charts are representing also, a comparison between data series recorded by the weather stations, between 
June 21…30, 2009 and July 1…5, 2009.  
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Fig. 2. Variation of outside temperature for 

June 21…30, 2009 
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Fig. 3. Variation of outside temperature for 
July 1…5, 2009 

Variation of total solar radiation intensity
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Fig. 4. Variation of total solar radiation intensity 
for June 21…30, 2009 
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Fig. 5. Variation of total solar radiation intensity for 

July 1…5, 2009 
Variation of outside relative humidity
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Fig. 6. Variation of outside relative humidity for 

June 21…30, 2009 
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Fig. 7. Variation of outside relative humidity for 
July 1…5, 2009 

 
In the last 12 month the database has been permanently filled by weather stations with the values of parameters 
listed in previous chapter. With a long-term monitoring of parameters of interest, will begin an analysis of data 
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collected. Monitoring of parameters will continue in order to research compiled on renewable energies and on 
the impact of environmental factors in agriculture.   

 
4. CONCLUSIONS  

 
The main purpose of this paper it’s to conclude that the research is presenting the conditions established to allow 
advanced researches to evaluate the energy potential of monitored locations and to establish correlations between 
climatic parameters and growing process of plants. The two types of researches can be approached, because the 
monitoring equipment has been tested in both locations and the structure of database include a lot of relevant 
information for the two fields of research. 
Besides the short presentation of monitoring equipment, the paper has proposed to present the kind of data that 
can be obtained from the developed data acquisition system and database.  
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