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However improvement in the relationship between Landsat data 
and yield is dependent on research aiming the suppression of 
atmospheric effects and radiometric calibration. The several 
meteorological and cultural factors which affect the crop yield 
are indirectely observed through the vegetation index which 
is a visible and infrared multispectral band transformation 
able to express crop growing conditions and crop yield. 
Previous research (Richardson et alIi, 1982, Barnett and 
Thompson, 1982, Rudorff 1985, among others) shows that the use 
of spectral data along with agrometeorological data provide 
better crop yield_estimate as compared to those derived from 
just agrometeorological data. 

Based on this research line, this study was performed to assess 
the improvement on wheat yield estimation at the farm level by 
using vegetation index derived from Landsat data along with 
aqrometeorological data mod~llinq. 

2. METHODOLOGY 

The study area is located in the main wheat production area in 
S§o Paulo state. The central geographical coordinates of the 
area are 22 0 30'S and 500 30'W. The weather is wet warm and 
without a dry season, with 350mm of average total 
precipitation from April to september. The average temperature 
for the warmest month (January) is over 24 0 C and for the 
coldest month (July) is less than 170 C (Setzer, 1966). 

In Brazil wheat is planted as a winter croPI the main 
producers are states of Rio Grande do SuI, Parana and S§o Paulo 
which respond for 98% of the brazilian production. Nevertheless this 
production is far lower than the domestic demand, what places 
Brazil ~s the fourth largest world importer of wheat (Fernandes, 
1983) .. 

In the study area the wheat is generally cultivated after the 
soybeans's harvest from late April to early May .. The most 
planted varieties are Anahuac and BH 1146. The first is more 
productive but sensitive to water supply and soil fertility 
with a cycle of 120 days. The second is less productive but 
tolerant to dryness and lower soil fertility; its cycle is 
100 days long. 

In the study area 125 and 127 farms were selected during the 
crop year of 1986 and 1987,respectively. Crop field size in 
those farms varies from 10ha to SOha. For each crop field the 
following data were collected: planting and harvesting date, 
variety, observed yield inkg/ha and geographical boundaries of 
each crop area on the imagery. 

For the crop year of 1986 the following TM-Landsat overpasses 
were acquired: June, 80, June, 241:1: and July, 101:1: .. For the 
crop year of 1987 the TM-Landsat dates used were June, 27i:li and 
July, 1 3t9-. 

TM imagery were digitally processed on the multispectral image 
analyser IMAGE-100 at the scale of 1:50.000 so as to obtain 
full resolution (1 pixel on the image corresponding to one 
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TABLE 1 

REGRESSION ANALYSIS OF OBSERVED YIELD AND VEGETATION 

INDEX (RVI) FOR 1986 AND 1987 

NUMBER ACQUISITION CORRELATION COEFFICIENT STANDARD 
YEAR OF 

DATE COEFFICIENT OF ERROR 
SAMPLES 

(DAY /HONTH/ (r) DETEHMINATION 
YEAR) (r2 ) (ton/ha) 

08/06/86 0.68 0.46 443 

125a 24/06/86 0.80 0.64 366 

10/07/86 0.73 0.54 411 

1986 
30b 24/06/86 0.86 0.74 295 

17
c 

24/06/86 0.89 0.79 166 

127d 27/06/87 0.67 0.46 290 

13/07/87 0.43 0.19 353 

1987 
18e 27/06/87 0.75 0.57 243 

13 f 27/06/87 0.55 0 .. 31* 342 

a - Sample with all wheat fields of 1986 crop season. 

b - Sample with only Anahuac variety planted from April 21 to 
25, 1986. 

c - Sample with only BH 1146 planted from April 21 to 25, 1986 

d - Sample with all wheat field of 1987 crop season. 

e - Sample with only Anahuac variety planted from April 16 to 
20, 1987. 

f - Sample with only Anahuac variety planted from May 06 to 
10, 1987. 

* - Not Significant at a = 0,05. 
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Fig. 1 - Average of observed yields and average of vegetation indices as a 
function of planting period. 
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4. CONCLUS 

1) Out of the dates for 1986 was June, 
24th. 

2) Out of the two analysed dates 1987 the best was June, 
27th. 

3) The best results were derived from just one single date 
acquisition, corresponding to same planting period for 
both years analysed. 

4) The agrometeorological model explained 33% and 18% of the 
yield variation for 1986 and 1987, , and 43% 
both years. 

5) The vegetation 
variation for 1986 
years. 

64% and 46% 
respectively, and 48% both 

6) The proposed model increased the explained variation to 71% 
and 53% for 1986 and 1987, respectively, and to 65% both 
years .. 

7) The incorporation of vegetation index to the agrometeorologi
cal model significantly improved the yield estimates at crop 
field level. 
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