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CROP YIELD FORECAST BASED ON MODIS
TEMPERATURE-VEGETATION ANGEL INDEX
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Abstract: To explore the effectiveness of Temperature-Vegetation Angel Index in forecasting crop yield with MODIS, winter
wheat yield forecast was taken as an example in Shijiazhuang and Xingtai city, Hebei province of China. Firstly, according
to winter wheat biological characteristic, the four parameters of normalized difference vegetation index (NDVI) , enhanced
vegetation index ( EVI), temperature-vegetation angel index ( TVA) and enhanced temperature-vegetation angel index
(ETVA) were calculated in heading stage. Secondly, the regressive models between ground-based measurements of winter
wheat yield and NDVI, EVI, TVA and ETVA data from MODIS were established. It was found that there was significantly
linear regressive relationship between yield and NDVI, EVI, TVA and ETVA. The correlation coefficient R* between yield
and NDVI, EVI, TVA and ETVA were 0. 61 0. 65.0. 68 and 0. 74, respectively. The models based on TVA and ETVA
were better than that based on NDVI and EVI, especially the ETVA. This research shows that TVA/ETVA, which integrat-
ed vegetation index and land surface temperature, can be applied in yield forecast with improved forecast accuracy.
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Fig. 1 (a)MODIS image for false color composite (b)Map of
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Table 1 The parameters and the winter wheat yield in
study area

%5 NDVI  EVI % TVA  ETVA A
(€) (kg/hm?)
1 0.40 0.33 25.28 0.36 0.42 5540.23
2 0.41 0.34 25.72 0.36 0.42 6352.50
3 0.42 0.33 23.62 0.33 0.39 6437.43
4 0.41 0.29 23.24 0.33 0.43 6381.73
5 0.38 0.27 23.90 0.36 0.46 5169.07
6 0.53 0.41 23.70 0.27 0.33 7009. 49
7 0.40 0.30 23.48 0.34 0.42 6718.72
8 0.52 0.36 23.78 0.27 0.37 6631.42
9 0.44 0.33 21.64 0.29 0.37 7185.98
10 0.54 0.40 21.64 0.24 0.31 7364.63
11 0.54 0.40 23.72 0.27 0.34 6542.08

MODISHE SR e g

: th=sH
Hh T B A KA 5 A B
| Gpsifn] "
Syl e R BLREA AU 2K |

[HISESMHT [P BEA R AR 36 |

>RGS2

K2 Bl Ak AR R

Fig.2 The flow chart of data processing technique
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Fig.3 The relationship between winter wheat yield and vegeta-

tion index (a) NDVI (b)EVI (¢)TVA (d)ETVA
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Fig.4  The relationship between winter wheat yield and ETVA
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