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Establishment of spatial distribution models and spatial interpolation
for thermal resources in Anhui Province
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Abstract: [Objective) Spatial interpolation of climate data is frequently required to provide regional
agricultural climate resource assessment and it can effectively solve the estimation of thermal resource in
the area without observation station. [Method) Making full use of the meteorological observation data from
1971 to 2000, the spatial analysis models of heat factors were built up in virtue of SPSS. The heat factors
included the annual mean temperature,and the accumulated temperature with characteristic temperature.
[Result] On the basis of ArcGIS 9. 2, the digital grid maps were formed on the scale of 250 mX 250 m grid
by applying the spatial distribution model. In this paper,based on regression analysis combined with spatial
grid interpolation, the spatial interpolation methods of Inverse Distance Weight(IDW) , Kriging, Spline and
combined method were utilized for the comparison study on spatial interpolation of heat factors from 1971
to 2000 in Anhui province. Based on the mean absolute errors(MAE) and Root Mean Squared Interpolation
Error (RMSIE) from cross-validation tests,the methods were ranked as IDW<CKriging<Spline for inter-
polating heat factors. [Conclusion] On the whole, IDW brought lowest errors. The high-resolution digital
grid maps of heat factors were formed with the help of GIS spatial technology and could improve precision
and accuracy of agricultural climate resource evaluation.
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Table 1 Regression models of Anhui heat factors and geographical parameters
23 [ [m] 5 A A R E 5 KR

Spatial regression model F Sig

T=—0.046M—0.587N—5. 084P-+388. 632 0. 957 496. 17 0. 000

2 T=o=—16.092M—224. 899N —1 781. 443P-+140 271. 117 0.953 448. 75 0. 000

2 T=10=—16.759M— 194, 495N—1 278. 787P-+113 828. 475 0.958 513.95 0. 000
T R 30 ARARE R, X T R 30 4EF3 =0 CRUR, X T 102k 30 4EFH =10 CRUE; M, N, P 43 51 Sy 3 s 00 15 3 =0 B L b B 20 3

BUBLIESE)
Note: T is the mean temperature of 30 years, > T~ is =0 Cmean accumulated temperature of 30 years, >, T~y is =10 C mean accumula-

ted temperature of 30 years; M, N, P is elevation.longitude, latitude of meterorological observation respectively.
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Fig. 2 Distribution map of 30-year mean temperature in Anhui Province
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Fig. 3 Distribution map of accumulated temperature(Z=0 C) in Anhui Province
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Fig. 4 Distribution map of accumulated temperature(==10 C) in Anhui Province
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Table 2 Results of cross-validation errors for three interpolation methods
oy T 2 T=o 2T=1
Suten | ow | RERE  FRMEE o REME  REMEGE o GEWE ARG
Kriging Spline Kriging Spline Kriging Spline
skl —0.06 —0.02 0.51 —21.02  —32.28 —1.69 —26.87 —9.00 —41.58
Suzhou
EIKH =4 1~
- 0.26 0.18 0.15 89. 66 142. 67 89. 45 69.33 69. 12 114.08
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ﬁ% . —0.42 —0.39 1.14 —144.98 —140.91 —122.72 —131. 37 —120. 15 —122.37
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‘VAA\\
‘l%t)” 0.20 0. 15 0.49 —21.17 —22.07 —25.11 49.01 44,06 44,74
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# e
. 0.33 0.21 0.24 122.76 122.07 93.73 108. 30 67.42 126.63
Hefei
ABE 0. 45 0.52 0.72 169. 55 164. 87 199. 97 160. 83 188. 33 167.72
Anqing
wa _ _ —qs . = _ _ _ = _
. . 0.21 0. 36 0. 00 83.99 32.75 127. 82 88. 20 128. 55 49.98
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ﬁ‘.T. 0.01 0.14 0.61 —8.00 —6.30 4. 83 —2.14 13.25 0.02
Xiuning
MAE 0.243 0.246 0. 480 82. 640 82.990 83.166 79.51 79.99 83.39
RMSIE 0. 284 0. 289 0.591 100. 548 103. 04 105. 374 93.92 98.71 98. 98
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