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ABSTRACT

In general, the objective of this paper is to assess the impact of climate variability on crop production in the arid zone of Nigeria. In more specific terms, the paper is designed to analyze inter-annual changes in crop yield as responses to inter-annual climate variability in the Sudano-Sahelian zones in Nigeria, using Bornu and Yobe states as a case study.

Conventional wisdom tends to ascribe inter-annual changes in crop yield to climate variability. This is mainly due to the fact that both crop yield and climate have similar time resolutions. In the current exercise, our first recourse was to define impact in terms of predictability of crop yield from observed climate. However the correlations between crop yield and the total annual or growing season rainfall proved to be so weak that they were inadequate to capture the essence of the impacts of climate variability on crop yield. Using the Sahel and Savanna ecological zones in Bornu and Yobe states in Nigeria as a case study, we demonstrated that the disaggregates of the growing season rainfall, specifically, June, July, August and September rainfall, demonstrate significant correlations with crop yield. Higher or more significant correlations were achieved when these disaggregates were related to crop yield in multivariate linear models. The main weaknesses of the linear model approach were that it was not able to differentiate between negative and positive impacts and at the same time recognize the much broader band of years with   normal or near normal levels of yield.

To solve this problem, the crop yield array was converted to a z- distribution format varying in magnitude from – 3 to + 3. From this format, we could discriminate significant positive and significant negative impacts, separated by the normal yields levels. We recognized that the yields of most of the years belong to this near normal category of impacts. Using the z- distribution format, we identified 1990, from the years from 1983 to 1999, as the year with the highest negative anomaly of crop yields. By examining the daily rainfall data for this year, we were able to detect the impact producing rainfall patterns as follows:

· Delayed onset of the growing season, that is, very low June rainfall;

· Premature termination of the growing season which means low September rainfall.

Following these findings, our main conclusion is that what the farmer needs from the weather forecasting community is the forecasts pertaining to June and September. It is recognized that, for now, this may be a tall order given the skill level of the existing capacity for extended range weather forecasts (Adejuwon and Odekunle, in press). However, we believe it is better to start considering the challenges now rather than continue to concentrate on what the total growing season rainfall might be. The same amount of growing season rainfall has been observed to produce widely different crop yields.

