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Abstract: In view of the nonlinear problem of temperature vegetation drought index, the MODIS data in the Hebei Province
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are studied to improve the accuracy of nonlinear fitting of dry and wet edges in traditional TVDI feature space by introducing
the apparent thermal inertia model and a double-index combined soil water content inversion model. The TVDI and DICIM
indices are used to invert the soil water content in early and mid-June, respectively. The spatial differences of soil water con-
tent inversion; in low vegetation areas are compared, while the model’s inversion ability is verified by error statistics. The re-
sult shows that in the low vegetation area, the feature of DICIM inversion is more obvious than TVDI, and the inversion val-
ue is closer to the measured value; besides, according to error statistics, the mean absolute error of DICIM is 0. 26 % to
0. 50% lower than that of TVDI for the inversion value of soil water content at a depth of 10 c¢m, the root mean square error
is 0. 28% to 0. 73% lower than that of TVDI, the relative root mean square error is 0. 73% to 5. 54 % lower than that of
TVDI, and the average relative error is 1. 31 % to 3. 27 % lower than that of TVDI, respectively, the correlation coefficient
R values based on the DICIM inversion value and the measured soil moisture content at a depth of 10 cm is approximately

0. 65. It can be seen that the proposed DICIM model combines the advantages of the ATI and TVDI models and improves the

inversion ability of the traditional TVDI model.

Key words: remote sensing; TVDI; double-index combined inversion model; soil moisture; Hebei Province
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Fig. 1 Geomorphologic division and soil monitoring point distribution in the study area(Hebei Prevince)
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Fig. 5 Inversion results of soil water content
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Tab. 1 Error statistics of soil water content inversion values at different stages

‘ WEE/ MAE/ % RMSE/ % rRMSE/ % MRE/ %
I em TVDI DICIM TVDI DICIM TVDI DICIM TVDI DICIM
4 Afy 10 2. 804 2. 306 3. 428 2. 695 21. 321 17. 589 17.183 14. 396
5 AT 10 2. 663 2. 406 3.089 2.812 15. 043 14. 311 13.051 11.737
6 H ) 10 2.348 2.087 2.829 2. 447 27.328 23. 678 19. 046 16. 828
6 A 10 2.787 2.298 3. 439 3.078 22. 683 17. 142 17. 401 14.133
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Fig. 6 Correlation analysis between inverse soil moisture content and measured values
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