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Research of regional drought forecasting based on phase space
reconstruction and RBF neural network model
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Abstract: The vegetation temperature condition index (VTCI) was a real time and quantification drought monitoring
method which was suitable to Guanzhong Plain. Based on the earlier research of the drought forecasting of the phase
space reconstruction on the VICI samples in a period of ten days and RBF neural network, further carried out the drought
forecasting research of the VICI by the regional remote sensing. Through analysis of the delay time and reconstruction di-
mension of the sample VICI time series, has determined the phase space dimension in whole region VTCI time series was
7. Thereby has carried out the phase space reconstruction for the regional VTCI data. Applied the neural network model
on the reconstructed VICI data to do forecast and obtained the forecasting results from early April to middle May of 2009.
The result shown that: The multi — period forecasting results can be welll reflected the feature of the monitoring result,
and the absolute error frequency in each ten days period was mainly distributed between — 0.2 to 0.2. Applied the Kap-
pa Coefficient to evaluate the consistence of the forecasting result with monitoring results: In middle of May was signifi-
cant, in first and middle of April was moderate, and in late of April and early of May, the consistence was weak, but the
positive consistence was high. These results indicated that this forecasting model can be suitable to the drought forecasting
in Guanzhong Plain.
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Table 1  Agreement evaluating indices of the drought forecasting results

iNIESS
TR k Py P, Pry P BI PABAK
Forecasting results
4 H 1A First ten days of April 0.02 0.80 0.04 0.89 -0.79 -0.19 0.60
4 A #4) Middle ten days of April 0.14 0.77 0.24 0.87 -0.71 0.13 0.54
4 JJFA] Last ten days of April 0.32 0.68 0.49 0.76 -0.36 0.27 0.36
5 H 1] First ten days of May 0.35 0.69 0.54 0.77 -0.33 -0.23 0.38
5 J "] Middle ten days of May 0.00 0.81 0.02 0.89 -0.80 -0.18 0.62
x2 TERMWBEINER
Table 2 The precision evaluation results for the drought forecasting
BRCIECEZR 4 H kA 4 Htg 4ATH 5ALEA 5 AP
Evaluation First ten days Middle ten days Last ten days First ten days Middle ten days
indicators of April of April of April of May of May
appa (5% ]% = .
kappa(SRAZ 1L /5 kappa) 0.60 0.54 0.32 0.35 0.62
kappa or adjusted kappa
—EEAREE Agreement H1EE Moderate 1 Moderate 59 Fair 59 Fair {3 Substantial
BHME—FF Positive consistency 0.04 0.24 0.49 0.54 0.02
5 % X #k: homogeneous Areas [ J ]. International Journal of Remote Sensing,
1990, 11(8) : 1405-1420.
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