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Abstract

Spatial data interpolation is a kind of scientific algorithm which is widely used in meteorology,
agriculture, geological exploration and some other fields. People can get a lot of data which can
meet the needs of research and production with a few investments by using the spatial data inter-
polation algorithm to estimate the attribute value of unknown point. Therefore, spatial data in-
terpolation can meet the needs of human to a great extent, which has great practical significance.
In this paper, we will introduce two classical spatial data interpolation algorithm—the Inverse
Distance Weighted interpolation algorithm (IDW) and the Ordinary Kriging interpolation algo-
rithm (OK). Furthermore, on the grounds of researching in the Inverse Distance Weighted inter-
polation algorithm, an improved Inverse Distance Weighted interpolation algorithm is proposed
for the distance power exponent k, which is an optimizable parameter. By applying the spatial da-
ta interpolation algorithms which are introduced in this paper into air quality analysis of Jinan
city, we can derive the following conclusions: (1) the Ordinary Kriging interpolation algorithm is
better than the Inverse Distance Weighted interpolation algorithm; (2) the exponential model has
the best interpolation effect in the Ordinary Kriging interpolation algorithm; (3) the improved In-
verse Distance Weighted interpolation algorithm is better than the traditional Inverse Distance
Weighted interpolation algorithm.
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Table 1. Inverse Distance Weighted interpolation algorithm
= 1. REENEREZEIDW)

) SRR B A AR {H 1. (IDW)
A S \ ‘ \
THME AEXT R 22 AR 2=
1 144 168.4797 0.169997917 24.4797
2 137 104.5324 0.236989781 32.4676
3 99 100.5127 0.015279798 1.5127
4 116 96.9443 0.164273276 19.0557
5 86 104.3459 0.213324419 18.3459
6 116 123.2425 0.062435345 7.2425
7 95 108.3158 0.140166316 13.3158
8 51 51.7856 0.015403922 0.7856
9 82 80.2764 0.021019512 1.7236
10 89 79.9007 0.102239326 9.0993
11 68 62.4867 0.081077941 5.5133
12 162 188.0143 0.160582099 26.0143
Table 2. Ordinary Kriging interpolation algorithm (Spherical model)
2. TERESRECKKIER)
\ 36 o B A RROIRAEE T
At S \ ‘ \
TRIAE AR 22 Aot iR %=
1 144 169.6875 0.178385417 25.6875
2 137 141.1583 0.030352555 4.1583
3 99 93.375 0.056818182 5.625
4 116 115.7262 0.002360345 0.2738
5 86 98.0819 0.140487209 12.0819
6 116 110.8246 0.044615517 5.1754
7 95 99.9456 0.052058947 4.9456
8 51 58.125 0.139705882 7.125
9 82 79.1862 0.034314634 2.8138
10 89 87.625 0.015449438 1.375
11 68 69.7596 0.025876471 1.7596
12 162 163.8125 0.011188272 1.8125
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Table 3. Ordinary Kriging interpolation algorithm (Gaussian model)
=3 EEREoREEHER)

e e L AR A R T )

R SePNE
e AR IR 22 YT IR I
1 144 167.3535 0.162177083 23.3535
2 137 126.2066 0.078783942 10.7934
3 99 102.5136 0.035490909 3.5136
4 116 106.5151 0.081766379 9.4849
5 86 107.005 0.244244186 21.005
6 116 120.8808 0.042075862 4.8808
7 95 112.8783 0.188192632 17.8783
8 51 52.0067 0.019739216 1.0067
9 82 83.1983 0.014613415 1.1983
10 89 86.0771 0.032841573 2.9229
11 68 58.4664 0.1402 9.5336
12 162 184.2378 0.13727037 222378

Table 4. Ordinary Kriging interpolation algorithm (Exponential model)
F 4. LERBESIHEGEHRIER)

I e HL A i (PR AU Y

HA SEME

TiME AR R 72 AR 7E
1 144 170.8927 0.186754861 26.8927
2 137 135.4038 0.011651095 1.5962
3 99 103.9092 0.049587879 4.9092
4 116 116.1744 0.001503448 0.1744
5 86 98.2133 0.142015116 12.2133
6 116 116.4133 0.003562931 0.4133
7 95 102.0523 0.074234737 7.0523
8 51 60.2319 0.181017647 9.2319
9 82 79.0356 0.03615122 2.9644
10 89 89.3435 0.003859551 0.3435
11 68 69.5522 0.022826471 1.5522
12 162 189.7153 0.171082099 27.7153

DOI: 10.12677/aam.2019.811216 1866 IR Esid


https://doi.org/10.12677/aam.2019.811216

N

200
180
160
140
120
100
80
60
40
20

AQI

At

e S| { === ID W= OK (Spherical) OK (Gauss) == OK (Exp)

Figure 1. Comparation of results
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Table 5. Modified Inverse Distance Weighted interpolation algorithm
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116 104.6024 0.098255172
86 102.2984 0.189516279
116 115.835 0.001422414
95 99.6378 0.048818947
51 50.7534 0.004835294
82 82.0659 0.000803659
89 87.953 0.011764045
68 63.2032 0.070541176
162 179.6819 0.109147531
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