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Optimization of the spatial interpolation for marine phytoplankton abundance
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Abstract To understand the spatial interpolation optimization laws of marine phytoplankton abundance we compared three
different methods of spatial interpolation 1 inverse distance weighting IDW 2 radial basis functions RBF and

3 Ordinary Kriging OK  using the recorded phytoplankton abundance in the Zhujiang Estuary China in August 2003.
Firstly exploratory spatial data analysis was used to gain a deeper understanding of the recorded phytoplankton abundance.
Then the phytoplankton abundance was log-transformed. Lastly we generated interpolation surfaces of phytoplankton
biomass using the three interpolation methods. The results indicate that the phytoplankton abundance data is charactered by
high dispersion with a few outliers and a positively skewed distribution. The log-transformation reduces the variances and
skewed distribution and effectively removes various interpolation noises in the interpolation surfaces. The accuracy of the
OK is the highest followed by the RBF and then the IDW. The interpolation surfaces reveal that all of the three methods
correctly show general trends of the phytoplankton abundance by using a series of optimization techniques. But the contours
generated by the IDW always bend around the global outliers with excessively great curvature and sometimes even form

closed small loops which maybe cause some interference in identifying the general trends. The contours generated by the
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RBF are excessively smooth. However it represents the general trends clearly although many local trends are lost. The
contours generated by the OK are considered the best as the method can represent both general and local trends accurately.
Thus the OK method is more efficient than RBF and IDW in terms of accuracy and surface representation. The four semi-

variance models of the OK do not affect the interpolation results with the circular model having the best fit to the data.

Key Words spatial interpolation phytoplankton abundance optimization
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Table 1 Statistics of original data and transformed data of phytoplankton abundance in the Zhujiang Estuary
Ttem Mean Median C. V. Skewness Kurtosis
S . 233.70 29.00 306.59 4.29 18.80
Statistics of original data
1.64 1.46 42.07 1.06 1.58
Statistics of log-transformed data
- 9.55 5.39 128.27 3.37 12.75
Statistics of square-root-transformed data
0-1 0.07 0.01 314.29 4.29 18.80

Statistics of 0-1-transformed data
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Table 2 MEAN and RMS calculated by different interpolation methods
MEAN RMS
Interpolation method
Original data Transformed data Original data Transformed data
IDW -53.06 -177.22 699.70 690.33
RBF —-41.49 -101.96 707.40 670. 88
OK -41.58 -25.34 703.90 225.80

2.4.1
2 IDW  RBF
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’ Table 3  Interpolation result comparison of four semi-variance
models
16
Semi-variance model MEAN RMS
Circular -25.34 225.80
Spherical -25.44 226.80
Exponential -25.50 228.40
Gaussian -26.10 229.80
OK RMS 715.70
RMS 225. 80 216.96% RBF 670. 88 IDW 690. 33
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Fig. 4 Interpolation result of the phytoplankton abundance in the Zhujiang Estuary
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