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Fig.1 Distribution of the sampling sites
Hoprs
LSTNDVI = a + bNDV’,
(2)

LSTypy_ = a' + b'NDVI,

AW, LSTwoy_ 1 LSTwpy 5 B R /R TE B I K
W NDVL BETR—-HEHENM LB REREN
B/AMEMBRE, —EOFHEREL BAR &K
RORE WK ERHERE, TREEBER™E;
BURE, L BRAREEDEROREEE a,
b,a', b RFEERE, A d 4L H R X NDVI
1 LST WEL S B IR Bl 4K 18 . VTCI AEBUE M E Ko,
1]o BH VICI MER/D, TRERER™E, VICIH
HEX, TRREMRSRAEE R E, VICI BER
BHESTRESEZ MM L RmE 1,

£1 VICI FRESRY IR
Table 1 Drought categories based on VTCI

[ Range F 5% % Drought category

Vrcr >0.55 F 8 Near normal
0.46 < VTCI <0.55 B8 Moderately dry
0.37< VICI <0.46 B Severely dry

VICl <0.37 H 5 Extremely dry
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Table 2 Relative prediction error of the sampling sites
k3 HE iR =K K # R R 2R
Xi' an Weinan Pucheng Sanyuan Yongshou Fufeng Fengxiang Jingyang
-0.39 -1.7 0.09 -2.13 0.85 -0.29 0.47 -1.13
-4.06 -2.18 -1.67 1.38 -1.85 ~1.33 0.35 -0.41
-1.10 -2.46 -1.62 -1.33 -2.04 0.45 -0.20 0.29
-2.51 -1.19 -1.46 ~0.55 -3.59 ~1.49 -0.56 -0.07
-8.69 -0.53 -1.15 -4.57 3.26 -2.96 0.54 -3.45
-3.78 -3.30 -2.70 7.45 -3.09 -1.66 -2.48 3.9
-1.84 -2.53 -5.75 2.32 ~-4.27 -2.33 -0.74 2.96
-3.89 4.28 -a.41 ~-4.55 -6.75 -6.33 ~1.49 -6.83
1.26 -2.32 -3.00 -4.21 0.98 2.28 —1.66 -4.12
-1.92 -2.64 -2.61 ~1.65 -1.79 1.9 2.22 2.86
%3 EREAEN.CRRREZTHN
Table 3 Statistics for forecasting, monitoring results of the sampling sites
S B AL et Wik =K P ] *H %] |
Statistics Xi’an Weinan Pucheng Sanyuan Yongshou Fufeng Fengxiang Jingyang
BAM B Predicted 0.98 0.98 0.97 0.95 Q.98 0.98 0.43 0.95
Maximal KW Measured 1.00 1.00 1.00 1.00 1.00 1.00 0.44 1.00
value iR % Difference - 0.02 -0.02 -0.03 -0.05 -0.02 -0.02 ~0.01 -0.05
BB M Predicted 0.49 0.49 0.47 0.51 0.41 0.58 0.22 0.54
Minimal W Measured 0.52 0.47 0.49 0.49 0.43 0.57 0.21 0.53
value iR Difference - 0.03 0.02 -0.02 0.02 -0.02 0.01 0.01 0.0t
R Fi Predicted 0.76 0.79 0.75 0.75 0.73 0.79 0.30 0.79
Mean KM Measured 6.78 0.81 0.77 0.76 0.75 0.81 0.32 0.80
value R% Diffevence - 0.02 -0.2 -0.02 -0.01 -0.2 -0.2 -0.02 —0.01
e FiM Predicted 0.24 0.02 0.17 0.15 0.28 0.21 0.06 0.17
Standard KM Measured 0.25 .01 0.02 0.16 0.30 6.2 0.08 0.19
dovintion 2% Difference - 0.01 0.01 0.15 -0.0 -0.02 -0.01 . -0.02 —0.02
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Application of phase space reconstruction and RBF neural
network model in drought forecasting

HOU Shan-shan, WANG Peng-xin, TIAN Miao
( College of Information and Electrical Engineering, China Agricultural University , Beijing 00083, China)

Abstract: The chaos theories and phase reconstruction are introduced into drought forecasting, and the vegetation
temperature condition index ( VTCI) time series are expended to multivariate time series. Based on multi-dimension VTCI
time series, phase reconstruction and neural network model are combined to establish the drought forecasting model . The
results show that the minimum, maximum, average and standard deviation between predicted value and measured value
are very close, all the sample sites predictive values of the relative error are less than 10% , which indicates that the pre-
dictive method has high accuracy. And after a = 0.05 significance level test, the correlation coefficients between the pre-
dicted value and measured value are all around 0.99. The method also demonstrates the utility and efficiency for drought
forecasting .

Keywords: forecasting; vegetation temperature condition index; phase reconstruction; RBF neural network



