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Spatial Variability of Indicators of Jiaokou Reservoir Under Different Sampling Scales

WEI Wen—juan', MAO Yue—jun?, HAO Hu-lin", QIN Wei-ying', ZHU Ying-jing', WANG Xiang', FANG Lin'
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Abstract: This research determined total nitrogen, total phosphorus, ammonia nitrogen and potassium permanganate contents in different
scales of Jiaokou reservoir with the purpose of exploring the applicability of spatial variability and its characteristic in different sampling
scales. The results showed that, compared the sampling scales of 100 m with 200 m, there were some differences among four indicators in the
spatial variation, interpolation simulation and spatial distribution. About the testing model fit, the fitting model for the total nitrogen,
permanganate index was Gaussian model, the fitting model for total phosphorus, ammonia nitrogen was the spherical model; Combining
evaluation of parameters of models and comprehensive evaluation of spatial interpolation, total nitrogen, total phosphorus showed stronger
spatial correlation and better interpolation simulation quality on the sampling scales of 200 m, while total phosphorus and permanganate
index showed certain advantages on the 100 m scale; On the aspect of spatial distributions, the contents of ammonia nitrogen and potassium
permanganate were mainly affected by human factors, the total phosphorus was affected by internal factors of the reservoir, while total
nitrogen was closely related to farming activities around reservoir. The above results showed that total nitrogen, ammonia nitrogen were more
available for the 200 m scales and total phosphorus, potassium permanganate were more available for the 100 m scales.
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Figure 1 Distribution of sample points under different sampling scales of Jiaokou reservoir
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Table 1 Descriptive statistics of total nitrogen contents under different sampling scales(mg+L™")

R KIdERE  RUMAE ROKH ol Rt Jik fi [T
Scale/m Water quality indicators ~ Min Max Mean Std deviation Variance Skewness Kurtosis
100 HA TN 2.012b 2.460b 2.165b 0.129a 0.958a 0.403a 0.788a
g TP 0.014a 0.230a 0.037a 0.000b 3.857a 0.403a 0.788a
ZAA NHi-N 0.023b 0.070a 0.044a 0.01a 0.622a 0.403a 0.788a
EER RIS CODy,  1.440a 2.000a 1.734a 0.029b 0.163b 0.403a 0.788a
200 HA TN 2.096a 2.506a 2.262a 0.013b 0.321b 0.325b 0.639b
B TP 0.014a 0.038b 0.026b 0.046a 0.277h 0.325b 0.639h
A NHi-N 0.027a 0.065h 0.43b 0.00b 0.031b 0.325b 0.639b
AR FREN R % CODy,  1.310b 1.920b 1.600b 0.132a 0.303a 0.325b 0.639b
I ARREIFAEIR 100 m Al 200 m R T H5bR22 57 8.3 (P<0.05)
R 2 ARIRE TKERIERE T E 5N
Table 2 Half variance structure of water quality indicators under different sampling scale
R K Ab B Bt/ Yerfii A YOEH %
Scale/m Water quality indicators Models Ay Cy CotC Cy/CytC
100 HA TN o 0T PR 181438 0.008 2 0.021 39.04
S TP BRI A 410.66 0 0 -
A NH;-N BRI 1171 0.002 5 0.050 6 4.94
AR ER TR L CODy, o T Y 1171 0.002 5 0.050 6 4.94
200 HA TN e 0T PR 383.02 0.000 8 0.018 4.44
S TP BRI 584.92 0.001 0.001 100
ZA NHi-N BRI 246.2 0 0.023 2 0
EiHETRERIE L CODy, SRy 246.2 0 0.023 2 0
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Table 3 Prediction error and interactive test of different models
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m vy * ; RMSEC MAE RMSE

100 M TN SRR 0.107 0 0.062 9 0.081 4

LA TP BRIAA 00033 0.0032 0.004 2
5 NH;-N BRIAA 0.0090 0.006 6 0.008 5
IR ER A8 CODy, T R AR 0.087 9 0.1017 0.127 5

200 M TN BRI 0.055 8 0.039 3 0.057 8
A TP FRIGAE  0.0422 0.024 6 0.0522
5% NH;-N BRIAEA 0007 6 0.0031 0.003 9

RS E CODy, BT BAL 0.149 7 0.114 1 0.1490
1 : RMSEC 4 root mean square error of calibration, /85 1ESEH)
1% 7% ; MAE & mean absolute error, 7R F-444 %1% 2 ; RMSE A root
mean square error, 3¢/~ FHRIRZE . FIA].
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Figure 2 Spatial distributions of water quality indicators of Jiaokou reservoir
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