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Sources of greenhouse gases - CO2, N2O, and CH4  (CO2 equivalent) - in Cluj – Napoca   
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Results and Discussions 

Issue Temperature (ºC) Humidity (%) Wind velocity (km/h) 

N 214 214 214 

Mean 16.06 70.59 19.85 

Minimum 3.00 49.00 14.20 

Maximum  28.00 94.00 25.80 

Standard error of mean 4.66 0.69 0.21 

Standard deviation 0.32 10.04 2.99 

Variance  21.68 100.90 8.94 

Coefficient of variability 28.99 14.23 15.06 

Skewness 0.31 0.27 0.18 

Kurtosis 0.20 0.34 0.98 

Table 1: Basic statistics for climatic parameters by monitored period, 
April – October 2014, in experimental area 
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Results and Discussions 

Table 2: Basic statistics for main greenhouse gases with potential greenhouse effect – PGE 
(CO2 equivalent), by monitored period, April – October 2014, in experimental area 

Issue PGE - CO2 PGE - N2O PGE – CH4 

N 214 214 214 

Mean 76.39 4.15 19.46 

Minimum 57.22 0.06 0.04 

Maximum  99.90 16.66 31.74 

Standard error of mean 1.31 0.48 0.86 

Standard deviation 16.55 7.04 12.66 

Variance  273.90 49.56 160.02 

Coefficient of variability 21.66 170.46 65.12 

Skewness 0.54 2.18 1.05 

Kurtosis 0.45 4.78 0.23 
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Results and Discussions 

Table 3: The regression analysis for CO2, N2O and CH4 emissions and wind 
velocity, by monitored period, April – October 2014, in experimental area 

Issue R R2 Regression line p 

CO2 - wv +0.897* 0.805 Y = - 35.519 + 0.897X 0.038 

N2O - wv 0.436ns 0.519 Y = + 6.681 - 0.436X 0.298 

CH4 - wv +0.933* 0.871 Y = + 35.519 - 0.933X 0.020 

Note: ns – p > 0.05, * - p < 0.05. 
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Results and Discussions 

Table 4: Basic statistics for NOx emissions  
by monitored period, April – October 2014,  
in experimental area 

Issue NOX 
(μg/cm3) 

N 7 
Mean 43.50 
Minimum 30.90 
Maximum  55.90 
Standard error of 
mean 

3.82 

Standard deviation 10.13 
Variance  102.66 
Coefficient of 
variability 

23.29 

Confidence – 95% 32.87 
Confidence + 95% 54.13 
Skewness 0.20 
Kurtosis 1.77 

Figure 1: The histogram of NOx emissions  
by monitored period, April – October 2014, in 
experimental area 
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Results and Discussions 
Table 5: Basic statistics for nitrogen content in tree leaves (ppm) by 
monitored period, April – October 2014, in experimental area 

Figure 2: The histograms of nitrogen content in leaves of 
the analyzed ornamental tree species s by monitored period, 
April – October 2014, in experimental area 

Issue Tree specie 

Tilia 
cordata 

Pinus nigra Aesculus 
hippocastanum 

N 105 105 105 

Mean 21429.83 15221.17 14518.50 

Minimum 20100.00 14200.00 13100.00 

Maximum  23018.00 16200.00 15700.00 

Standard error 
of mean 

108.56 76.58 104.62 

Standard 
deviation 

1112.76 784.95 1072.36 

Variance  1238224.
97 

616149.77 1149965.50 

Coefficient of 
variability 

5.19 5.16 7.39 

Confidence – 
95% 

20262.07 14397.41 13393.12 

Confidence + 
95% 

22597.60 16044.92 15643.88 

Skewness 0.59 0.31 0.59 

Kurtosis 1.14 1.30 1.68 

a                               b                                c 

Note: a – Tilia cordata b – Pinus nigra  c – Aesculus hippocastanum 
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Results and Discussions 

Figure 3: The response area pattern of N content in leaves of the analyzed ornamental tree species, April – October 2014, in experimental area 

Note: Var 20 – Tilia cordata;  
Var 24 – Pinus nigra;  
Var 30 – Aesculus hippocastanum 

Y = -6982.58 + 0.390X1 + 0.645 X2 
R = 0.536, R2 = 0.287 
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Results and Discussions 

Figure 4: The Principal Components Analysis (PCA) applied to monitored ornamental tree species, April – October 2014, in experimental area 

  
Issue 

Eigenvalues of correlation matrix 

Eigenvalue % Total variance Cumulative 
Eigenvalue 

Cumulative
, % 

30 1.690111 56.33705 1.690111 56.3370 

24 1.028263 34.27544 2.718375 90.6125 

20 0.281625 9.38751 3.000000 100.0000 

Note: Var 20 – Tilia cordata;  
Var 24 – Pinus nigra;  
Var 30 – Aesculus hippocastanum 
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Results and Discussions 

The tree species used in our study developed different behavior against nitrogen, 
exhibiting physiological disorders function of nitrogen concentration. The most 
sensitive is Aesculus hippocastanum, while Tillia cordata has the lowest sensitivity. 

 

The most important contribution factor, expressed as as PGE, CO2 equivalent, to 
climatic evolutions in Cluj - Napoca, is carbon dioxide (78.18%).  
 

Strong correlations emphasized between carbon dioxide and methane expressed 
as PGE, CO2 equivalent, and climatic conditions indicate necessity to contribute to 
their lowering, in a manner aligned to national policy and National Strategy Agenda 
of reducing GHG. 

 

Further research is needed in order to emphasize the real retention rate of 
nitrogen from nitrogen protoxide in vegetal tissues of the analyzed tree species. 


