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Abstract— In the Republic of Korea, the building-type fish 

and agricultural farms are expected to emerge in the town 

areas or suburbs. Developed farming technologies that 

employ water recirculation equipments or LED lights are 

becoming are becoming more common and convenient. 

However, there are still some requirements required to 

successfully operate the farms and these requirements must 

be identified through analyses of various factors surrounding 

farms. This study conducts a research to obtain the analytical 

results and investigates their characteristics through 

visualization of the atmospheric environment data of 

Gangnam District provided by the Seoul Metropolitans 

Government to perform modeling of the preliminary big data 

analysis against the pollutants as a countermeasure to the 

bioaccumulation of heavy metals in the agricultural and 

marine products. The basic research was performed by 

visualizing the data obtained from the univariate, simple and 

multiple regression analyses for easy viewing, finding the a 

log-transformed model, and modeling overall characteristics 

through categorization of the explanatory variables. We hope 

that this research will assist the farmers in selecting their 

farming locations. 
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I. INTRODUCTION 

Currently in the Republic of Korea (ROK), for the fishing 

industry, it is expected that the building-type fish farms will 

emerge in the town centers or suburbs soon as the research on 

the building-type fish farms led by the Ministry of Maritime 

Affairs and Fisheries is near completion [1-8]. At the same 

time, for the Agriculture sector, the crop farms that utilize 

LED lightings could appear at the sites centering around 

downtown areas. Fish farms will be using recirculation 

equipments for water supply and the crop farms just need to 

find a good water source and add some nutrient solutions. 

Although these farms can use good quality waters so that they 

do not have to worry about the contamination factors, they 

still need to take some measures to deal with the artificially 

uncontrollable factor such as an atmospheric environment. 

Since the Republic of Korea is a nation positioned adjacent to 

China such that the heavy metals are often mixed into the 

yellow sands and/or micro-dusts blowing from China and 

accumulate in the agro-fishery products people take. Since 

those areas far from towns or cities are also under the 

influence of highly concentrated heavy metals if they are 

closer to China, it is essential to acquire a basic research data 

for selecting the most suitable sites to produce safer products. 

Thus, in this paper, we have conducted a research to 

obtain the analytical results from the statistical analyses and 

investigated their characteristics by visualizing the 

atmospheric environment data of Gangnam District provided 

by the Seoul Metropolitan Government. 

II. RELATED RESEARCH 

The scale of big data is much larger than that of the data 

generated from the analog environment of the past, shorter in 

generation cycles, and not only the numerical data but the 

character and image data are included in the big data as well. 

Since the use of PC, internet or mobile devices has become 

people's daily routine, the volume of data left behind by them 

is increasing rapidly [3-4]. Along with the fact that the 

volume of big data has increased explosively, the types of 

data have been also diversified such that people's behaviors, 

as well as their thoughts and opinions can be anticipated 

through positional information and SNS services. Many 

countries and companies are attempting to construct and 

utilize the big data system now. Accordingly, the market for 

the big data is becoming larger over time and the data is being 

used in different areas of our daily lives and much 

information is shared by the general population. However, 

since the analysis of big data is very complicated and difficult 

that sometimes it is quite hard to recognize its meaning and 

direction, the visualization of big data has come into the 

picture. In recent days, the big data analysis is being shifted 

from AMOS to R [4-9]. 

Here the big data is getting the information from 

"The Daily average atmospheric information in respective 

periods" published in "Seoul Open Data Plaza" which 

contains several variables (i.e., fine dusts, concentrations of 

ozone, ultra-fine dusts, nitrogen dioxide, carbon monoxide 

and sulfur dioxide) related to the atmospheric conditions in 

the one-year-long daily measurements. According to the data, 

the units used for the ozone concentrations and both fine dusts 

and ultra-fine dusts are ppm and ㎍ / ㎥ , respectively. This 

project was proceeded with the data gathered tracing back a 

year from December, 2015 and as there were many districts, 

one site was chosen for data analysis. 

III. DATA ANALYSIS 

To perform analysis against each data, several variables in a 

certain area will be the target of analysis as there are different 

data values for respective districts and dates. The number of 

the samples (i.e., the number of days for the measurements) 

observed using a length function was 166, and analyses for 

each row variable were performed after reading the data using 

the R studio. The results are shown in [Fig. 1]. 
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Fig. 1: The Analysis Results Using R Studio against the 

Variables 
Variable Average Variance Standard deviation 

Fine dusts 48.74096 2379.599 48.78114 

Ultra-fine dusts 24.58434 198.7413 14.09756 

Ozone 0.01421084 5.760982e-05 0.007590113 

NO2 0.03838554 0.000158105 0.01257398 

CO 0.5295181 0.02985068 0.1727735 

SO2 0.005536145 2.286564e-06 0.001512139 

Table 1: Values of Averages, Variances and Standard 

Deviation for the Variables 

Table 1 shows the respective values of averages, 

variances and standard deviations for the variables involved. 

Each daily variable value can be checked with the R studio 

and their averages, variances and standard deviations can be 

calculated with the mean, var and sd functions, respectively. 

As by the ultra-fine dusts, the associated histogram reveals a 

form ascending to the right side and the data is evenly 

distributed when compared to the histogram of fine dusts. The 

histogram of ozone shows quite evenly distributed data and 

as the peaks show little differences at the top, it is possible to 

grasp that there are many larger values. The histogram of 

NO2 has a shape of bell and a symmetrical form. CO's case 

is the data is biased to the left, as SO2, which has a higher 

peak instead. 

By this time, it is necessary to analyze the data with 

a simple regression analysis to understand the correlation of 

each variable with ozone. The ozone concentrations will be 

considered as the dependent variables and others, as the 

independent variables. The first analysis is carried out for the 

fine dusts. 

IV. RESULT OF MODELLING OF PRELIMINARY ANALYSIS FOR 

BIG DATA 

The simple regression analysis by the R studio is to grasp the 

linear relationship between a dependent (ozone) and an 

independent (fine dusts) variables. It is important that how 

well the regression equation derived from the analysis result 

can explain the relationship between these two variables. 

 
Fig. 2: The Result of Simple Regression Analysis for the 

Fine Dusts Variable 

The result is displayed in Figure 3. 

 
Fig. 3: Result is Displayed 

In order to identify the strength of the relationship, 

one can check it with an F-value which indicates the 

adequacy of the model in use. 

Figure 4 shows an indication of correlations between 

ozne and other variables using the plotting method. The F-

value of the ultra-fine dusts was 8.993, confirming that the 

model was adequate. But similar to the fine dusts, its 

determination coefficient was calculated as 0.05, which was 

too small to be significant. As for NO2, a F-value was 122.9 

and the determination coefficient was 0.4284. A significant 

adequacy and the best coefficient among the variables. CO 

had the F-value of 105.9 so that the adequacy of its model 

was high enough but the determination coefficient was rather 

low showing a value of 0.3923. Finally, for SO2, the F-value 

was 9.483 and the determination coefficient value was 

0.05466, which in this case showed significant adequacy 

level and poor explanatory power, respectively. 

 
Fig. 4: An Indication of Correlations between Zone and 

Other Variables 

V. CONCLUSION AND FUTURE WORK 

Following the rapid developments in the agricultural and 

marine technologies, it has been expected that various types 

of fish farms and crops farms will appear deep into the land, 

even in the town areas and centers. The problem of water 

supply and other needs have been already solved with 

advanced technologies but the only remaining problem which 

cannot be solved or controlled by such means was an 

environmental one, namely the atmospheric environment. 

While, in the past, the most of elements in the environment 

were not harmful, the farmers of modern Korea have to 

struggle against various hostile environmental situations. One 

of such major is the heavy metal and gaseous pollutants in the 

wind blowing from the mainland China and Mongolia. These 

pollutants often cover whole Korean peninsula and are 

continuously accumulated throughout the land, especially 

putting people at the risk of taking polluted foods. To prevent 

such conditions, there is a need to prepare a basic preliminary 
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data for the studies to locate adequate sites for farming, either 

for the marine products or the crops. Thus, in this paper, we 

have conducted a research to obtain the analytical results 

from the statistical analyses and investigated their 

characteristics by visualizing the atmospheric environment 

data of Gangnam District provided by the Seoul Metropolitan 

Government. We have analyzed the atmospheric data of 

Gangnam District over a period of one year. First, the results 

from the simple regression analyses conducted for the several 

pollutants against the ozone concentration (dependent 

variable) were represented with the histograms and plotting 

diagrams, followed by the visualization which allowed us to 

easily and conveniently understand the correlations between 

the pollutants mentioned. 

As a result, we were able to identify the hidden 

meanings which would have not been able to grasp within the 

test statistics The resulting data from the univariate, simple 

regression and multiple regression analyses was visualized 

for easier viewing and by using the log transformation 

method, the adequate models were pursued, in addition to 

categorizing the explanatory variables. We wish that this 

study will be helpful in selecting the candidate sites for the 

farming and as for our future task, we plan to perform further 

analyses focusing on other meteorological factors and the 

atmospheric environments in other areas. 
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