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Foreword

The workshop was held from the 30™ of November until the 1% of December in Stresa (ltaly) jointly
organized by the Joint Research Centre, Institute for the Protection and Security of the Citizen,
Agriculture Unit, MARS STAT action and the ISPRS working group VI111/10.

Almost 80 participants from 25 countries came together under the workshop topic ‘remote sensing
support to crop yield forecast and area estimates’ to review the main use of remote sensing
information for yield forecast and area estimates at national or regional level. The two days
workshop shared national, GEOLAND FP 6 project and JRC experiences in the use of satellite data
in crop monitoring.

Reviewing the use of remote sensing for crop yield forecast, research in progress was presented as
well as operational systems integrating remote sensing information for the yield forecasting using
various sensors and approaches. The state of the art was presented for the estimation of crop area
estimates from remote sensing as well as an assessment of remote sensing capabilities to achieve
area estimates.

We would like to express our sincerest gratitude to all the authors, speakers and participants
contributing to a lively and interesting workshop

Bettina Baruth Giampiero Genovese Antoine Royer
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	2.3.3 NOAA/AVHRR – for monitoring and yield estimates: Another low spatial resolution sensor used lately by the UFRGS group is the AVHRR/NOAA images, now for monitoring and yield estimates. Yield, defined as grain production per unit of area, is a result of the complex interaction between soil conditions (physical and chemical conditions), management (cultivar, spacing,...), and the meteorological conditions (water, thermal,…). On the other hand, modelling the environment may be conceived as the simplified representation of the relationship between the crop and the environment. Agrometeorological model characteristics are accuracy, objectivity, easy implementation and low costs. They can be used to predict plant behaviour, if a given condition exists in crop forecasting programs. This type of modeling is based on establishing growth and development relations for the vegetation, with variables describing the meteorological conditions during the cycle. The functions consider the differences in crop sensitivity to stresses throughout the cycle, the so-called “critical periods”. In Rio Grande do Sul a few previous studies, such as those performed by Berlato (1987) and Fontana et al. (2001), proposed the use of soybean yield prediction models (similar to others non-irrigated spring-summer crops), and the independent variable to be used was some expression of water availability. In these models different weights are assigned to the different stages of crop development, according to the relative sensitivity of the plant to the water deficit. Later, Melo et al. (2003) added a spectral term to the agrometeorological model. The hypothesis to introduce remote sensing techniques is based on the fact that plant growth and development may be monitored by orbital remote sensors, that the remote measurement of the biomass may be a complementary estimator of grain yield, and, finally, that measurement from satellites allows improved detailing of spatial variations of yield. The spectral term is given by the Maximum Value Composites (MVC) of the Normalized Difference Vegetation Index (NDVI), obtained from satellite images with low spatial resolution but high temporal resolution, as in AVHRR/NOAA. In the case of these types of models, the agrometeorological term covers the thermal and water conditions, while the spectral term introduces into the model other factors that determine growth and are not taken into account in the agrometeorological term, such as differences in management practices, cultivars and other stresses. The results of applying this model for the last 4 crops is shown in Figure 3. It is found that the estimates accompany the tendencies of the official statistics (IBGE), although with less sensitivity, ie, the estimated yields are below those observed in the high yield years and above those of low yield. It is thus found that the model proposed can potentially be used at a regional level, fulfilling the demand of agencies in charge of official crop surveys in Brazil. For monitoring activities, AVHRR/NOAA images have been tested with success for Rio Grande do  Sul conditions (Fontana et al., 2002) These images are available at CEPSRM web site (www.ufrgs.br/srm). 
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