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Abstract

To improve the precision of spatial distribution characterization of the geomagnetic total intensity
in the juncture area of Hebei, Shandong and Henan (35.5°N~37.5°N, 113.5°E~116.5°E), this study sys-
tematically compares the spatial modeling performance of Kriging interpolation and Inverse Dis-
tance Weighting (IDW) interpolation based on the total intensity diurnal variation data from 35 ge-
omagnetic measurement points in April 2025. Cross-validation is used to calculate residuals, and
the accuracy is quantitatively evaluated using Mean Absolute Error (MAE), Root Mean Square Error
(RMSE), and Coefficient of Determination (R2). The results show that both methods exhibit a trend
of higher geomagnetic intensity in the northwest and lower in the southeast. However, IDW high-
lights the local extrema better (e.g., isolated peaks and valleys), while Kriging results are smoother.
Kriging has significantly lower MAE (80.66 nT) and RMSE (94.65 nT) compared to IDW (MAE =
127.30 nT, RMSE = 159.27 nT), with a higher R2 (0.90 > 0.71), indicating better model fitting. IDW
residuals show strong dispersion (-357.68~388.93 nT) with obvious regional shifts, whereas
Kriging residuals are concentrated (-200~200 nT) and approximately normally distributed, vali-
dating its better capture of spatial correlation. In conclusion, Kriging interpolation demonstrates
higher precision and reliability than IDW for geomagnetic modeling in the juncture area of Hebei,
Shandong and Henan, providing a more reliable data foundation for regional magnetic anomaly
identification and deep structural studies. Future work should focus on optimizing interpolation
parameters and expanding multi-method comparisons.
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Figure 1. Distribution of measuring points of total geomagnetic intensity in area of Hebei, Shandong and Henan
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Figure 2. Geomagnetic field distribution in juncture area of Hebei, Shandong and Henan based on IDW
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Figure 3. Geomagnetic field distribution in juncture area of Hebei, Shandong and Henan based on Kriging
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Table 1. Statistical analysis of residual results of different interpolation methods

# 1 FRIREREREER G O

O T A
1 53984.64 53595.71 388.93 53852.23 132.41
2 53938.51 53592.88 345.63 53874.35 64.16
3 53566.28 53542.60 23.68 53609.93 —43.65
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4 53493.14 53479.34 13.80 53465.28 27.86
5 53508.14 53425.52 82.62 53573.23 —65.09
6 53582.01 53375.53 206.48 53439.23 142.78
7 53402.45 53383.45 19.00 53584.95 —182.50
8 53602.74 53557.73 45.01 53740.79 —138.05
9 53706.48 53524.47 182.01 53543.58 162.90
10 53624.95 53476.65 148.30 53746.30 -121.35
11 53717.89 53414.31 303.58 53583.07 134.82
12 53412.11 53345.94 66.17 53475.92 —63.81
13 53317.42 53339.30 —21.88 53367.34 —49.92
14 53457.61 53289.36 168.25 53313.68 143.93
15 53516.84 53413.16 103.68 53365.35 151.49
16 53416.27 53379.53 36.74 53513.59 —97.32
17 53419.78 53361.81 57.97 53329.99 89.79
18 53235.44 53331.62 —96.18 53345.15 -109.71
19 53081.43 53244.58 —-163.15 53020.47 60.96
20 53082.24 53181.70 —99.46 53092.31 —-10.07
21 53091.27 53198.73 —107.46 53199.04 -107.77
22 53321.99 53284.98 37.01 53280.31 41.68
23 53104.79 53263.64 —158.85 53107.02 -2.23
24 53160.58 53234.78 —74.20 53200.08 —39.50
25 53159.70 53174.02 —14.32 53098.91 60.79
26 53051.93 53139.89 —87.96 53100.13 —48.20
27 52941.78 53103.39 —-161.61 52918.03 23.75
28 52971.63 53083.66 —-112.03 52996.18 —24.55
29 53067.22 53239.37 —-172.15 53138.61 —71.39
30 53032.93 53190.36 —157.43 53058.39 —25.46
31 53056.38 53169.42 —113.04 53019.93 36.45
32 53058.79 53138.66 —79.87 53127.29 —68.50
33 52973.35 53094.17 —120.82 52892.24 81.11
34 52728.83 53086.51 —357.68 52895.13 —-166.30
35 52920.05 53048.56 —128.51 52887.07 32.98
MAE 127.30 80.66
RMSE 159.27 94.65
R? 0.71 0.90
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Figure 4. Residual results based on IDW
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Figure 5. Results based on Kriging residuals
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