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Studies on Interpolation Method for Estimating the Geographical
Distribution of Sterile Seeds of Cunninghamia lanceolata
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Abstract: The inverse distance method (ID) was used to interpolate the sterile seed rate of Cunninghamia
lanceolata distributed in various sites in Fujian Province in order to establish rational seed production bases. A
modified inverse distance method (MID) is presented which includes ID and inverse distance squares method
(IDS). Based on sterile seeds collected from 25 sites, models of MID, ID and IDS were built. The results of
cross-validation for the three methods showed that mean error and root-mean-square interpolation error in MID
were lowest, and the average accuracy being 88.91%. MID could be useful in the study of epidemic trend of C.
lanceolata sterile seeds and its distribution, as well as for establishing seed production base in optimum habitats,
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Table 1 Basic data of seed collection and estimated results of interpolation

{8 Theoretical value (%)
P Y] kint2 WHE : - - -
) Longitude Latitude  Sterile seeds ElRLE  EETHREE  SEERREE
Sites (E) Ny (%) Inverse distance  Inverse distance Modified inverse
method squares method distance method

S50 Pinghe 117°19" 24°22' 429 40.47 35.03 33.90
i % Nanjing 117°22' 24°31° 334 43.82 4299 4289
447 Huaan 117°32¢ 25°00° 428 43.13 41.40 40.48
LR Anxi 118°11" 25°04' 43.7 44,42 44,22 44,03
4 Longyan 117°02' 25°06’ 40.8 43.35 4227 41.88
3% 3% Liancheng 116°45’ 25°43' 44.2 43.06 41.40 40.38
T Changting 116°22’ 25°51’ 37.2 44.16 4391 : 4394
7k % Yongtai 118°56" 25°52' 64.5 45.30 48.68 51.17
] & Minhou 119°09" 26°09’ 56.4 46.70 51.70 55.22
FiE Youxi 118°09" 26°10° 449 44.36 43.79 43.30
Z=#j Sanming 117°37 26°16’ 414 44.16 4346 42.93
AR Mingxi 117°09" 26°24' 44.8 44.03 4393 43.93
> B Shaxian 117°48' 26°24’ 41.2 44.28 4373 43.35
4 M Gutian 118°44' 26°35' 42.8 4561 46.38 46.72
% F Nanping 118°10* 26°39’ 412 44.22 43.36 42,86
# % Jiangle 117°28’ 26°44’ 45.2 44.48 45.15 45.71

5§ Shunchang 117°48" 26°48’ 48.2 43.60 42.96 42.77
&7 Jianning 116°51" 26°50’ 44.2 44.61 45.81 46.76
B Xiapu 119°59* 26°53" 50.8 46.22 49.24 50.93
#& T Taining 117°10 26°54 49.2 4399 4421 44.42
BF1 Pingnan 118°597 26°55’ 48.6 44,62 44.15 43.68
#%€ Zherong 119°54’ 27°15' 540 44,81 45,27 45.59
g Jianyang 118°07" 27°20" 422 4334 40.10 37.68
PR Jian'ou 118°19' 27°03' 322 4493 44.12 43.56
%7 Shouning 119°25° 27°32' 356 46.81 4923 50.61

* BGRPEB ) €=2.63, a in the modified inverse distance method is 2.63.
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Table 2 Cross-validation errors resulted from the three

interpolation methods
77 #: Method ME (%) MAE (%) RMSIE (%)
Inverse distance 3.92 11.014 6.72
Inverse distance squares 591 10.997 6.32
Modified inverse distance 37 11.094 6.24

ME: Mean error; MAE: Mean absolute error; RMSIE: Root- mean-
squared interpolation error.
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Table 3 Comparison between two interpolation methods

U BE B AT HBRE S
wFF Modified inverse distance method Artificial neural net method
FeH Sterile
Sites seeds BiilE %X iR E HXRE B B RE HYRE
(%) Simulated Absolute Relative Simulated Absolute Relative
value (%) error (%) error (%) value (%) error (%) error (%)

A1 Pinghe 42.9 339 9.00 20.98 50.08 7.18 16.74
;ﬁﬁﬁ Nanjing 334 42.89 9.49 2841 39.98 T 658 19.70
442 Huaan 42.8 40.48 2.32 5.42 49.52 6.72 15.70
%R Anxi 43.7 44.03 0.33 0.76 50.84 7.14 16.34
#:4 Longyan 40.8 41.88 1.08 2.65 48.33 7.53 18.46
iE#% Liancheng 442 40.38 3.82 8.64 46,93 2.73 6.18
4T Changting 37.2 43.94 6.74 18.12 4598 8.78 23.60
A& Yongtai 645 51.17 13.33 20.67 51.13 13.37 20.73
[#&]4% Minhou 564 55.22 1.18 209 . 51.12 5.28 9.36

Ji# Youxi 449 43.30 1.60 3.56 48.88 398 8.86
= B Sanming 41.4 42.93 1.53 3.70 47.74 6.34 15.31
B37% Mingxi 4.8 43.93 0.87 1.94 46.78 1.98 4.42
b B Shaxian 41.2 43.35 2.15 522 47.85 6.65 16.14
& W Gutian 428 46.72 392 9.16 4953 6.73 15.72
¥ Nanping 41.2 42.86 1.66 4.03 48.25 7.05 17.11
# 5 Jiangle 452 4571 0.51 1.13 46.74 1.54 341

Wit & Shunchang 48.2 42,77 5.43 11.27 47.3 0.90 1.87
27T Jianning 44.2 46.76 2.56 5.79 4547 1.27 2.87
T Xiapu 50.8 50.93 0.13 0.26 51.75 0.95 . 1.87
%7 Taining 49.2 4442 4,78 9.72 45.98 3.22 6.54
PR Pingnan 48.6 43.68 492 10.12 49.51 091 '1.87

a5k Zherong 54.0 45.59 8.41 15.57 47.31 5.11 9.46
Y Jianyang 42.2 37.68 452 10.71 50.94 3.06 7.25

BN Jianou 322 43.56 11.36 3528 3795 5.75 17.86
3 Shouning 35.6 50.61 15.01 42.16 39.73 4.13 11.60
F {8 Mean - - - 11.09 - - 11.60
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