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Introduction Nearly one third of India's land area receives annual rainfall between 

400 and 1000 mm. This is called the dry farming region (DFR) and stretches from 

Punjab to Tamil Nadu. Agriculturally, this is the area where crop production often is 

dependent on rainfall and is low as it lacks adequate irrigation facilities. Instability in 

agriculture production in India is mostly due to wide-fluctuations of the crop produced 

in this region. Though this vast stretch of land has medium to deep soils, it is the low 

quantum of rainfall and its high variability, which makes agricultural operation a 
hazardous task.  Unfortunately, this region does not seem to have attracted the attention 

of agricultural scientists/ agro meteorologists, it deserves. Sarkar and Biswas (1978, 

1988) analysed probabilistic rainfall in the region. Water requirements of maize crop in 

this region have been determined from lysimetric studies by Das and Ballal (1994). The 

present study is designed to find out patterns of rainfall fluctuations at selected districts 

within the region, using suitable criteria for crop onset and retreat rainfall. 

An index has been developed, based on seasonal rainfall data, to evaluate spatial 
coherence in rainfall incidence in the region.  

1. Materials and methodology  

 The study utilises weekly, seasonal and annual rainfall data from 1901 to 1990 in 

respect of 50 districts in the dry farming region.The weekly analysis stretches rainfall 

between the last week of May to the end of October. Onset and retreat of rainfall from 

agricultural point of view and the highest weekly rainfall between these two epochs, 

called "Peak rainfall", have beendetermined for each year. In this study, crop onset 
rainfall i.e., the onset week of the agricultural season is defined as the week receiving 

rainfall 25% or more than that in the preceding week provided the weekly rainfall 

amount is more than 10 mm (Adejuwon et al. 1989). Similarly, the retreat rainfall week 

is defined as the week receiving rainfall 25% or less than that in the preceding week 

provided the weekly rainfall amount is less than 10 mm but greater than zero. Peak 

rainfall is defined as the highest rainfall in a week between the onset and retreat weeks. 



On the other hand the seasonal rainfall is defined as the total rainfall between 1 June to 

30 September, which constitute the monsoon season. 

2. Results and discussion  

3.1. Rainfalls analysis 

Based on 90 year's data, the mean annual rainfall for DFR is shown in Fig. 2. It can be 

seen that the rainfall is 600 mm or less over extreme west Rajasthan, Madhya 

Maharashtra and North Interior Karnataka. Though the DFR as a whole receives 400-

1000 mm of rainfall annually there are wide variations within the zone. This is 

particularly the case when we consider rainfall in the crop growth period. The crop 

season rainfall is less than 300 mm in the extreme southern peninsula. Incidently this 

region is also characterised by high rainfall variability of more than 50% in kharif season 
(Fig. 4). Anotherregion of variability of this magnitude is in Punjab - Haryana and 

central Rajasthan, which, however receives rainfall in the range of 400 to 500 mm. But 

in other areas, the rainfall is 500-700 mm with a comparative low component in 

variability. Considering an average of 14 cropping weeks and assuming 5 mm as 

evapotranspiration loss per day, these are the areas which seem to be highly vulnerable. 

In contrast, the eastern periphery of the zone from Telangana to NE Madhya Pradesh 

seems to receive rainfall, which meets ET demands to a very large extent. 

3.Decadal analysis  

Analysis of rainfall at the same location for two different non-overlapping periods using 

Eqn. (1) do furnish some information on possible climate change. Study of mean rainfall 

in the same district in two different decades brought out some interesting results. By 

and large, it was seen that the rainfall in first decade (i.e. 1901-1910) is significantly 

different from the rainfall till 1951-1960 decade. Rainfall in 1971-1980 decades also 

showed significant difference with 1941-1950 and 1951-1960 decades.  

4. Spatial coherence in rainfall anomalies  

As may be seen above, a notable characteristics of DFR is its remarkable extent in space, 

which nearlycovers one third of India's area. Naturally, one is tempted to assure that 

rainfall in such an extensive tract is far from coherence in characteristics. The coherence 

pattern in the crop season rainfall characteristics within the DFR has been computed 

using Eqn. (4). For the entire DFR, for the period 1901-90, the value of spatial 

coherence S is found to be 0.412. A low value in the coherence index S would indicate 
that rainfall in the zones is coherent with that of the DFR within which they are 

geographically located. Ideally, a value of zero would suggest a perfect coherency. A high 

value of 20 would mean utter lack of coherency in the rainfall. For the 30 years period 

i.e. 1951- 80, the yearly variation in S is shown in Fig. 7 by histograms. This period was 

choosen as it witnessed a large number of drought for many areas in the country. 

Conclusions  



(i) The crop seasonal rainfall variability is around 40% over most parts of dry farming 

region. It exceeds 50% around north-west part of DFR and is less than 30% over a small 

pocket in east Vidarbha and adjoining districts of Marathwada and Telangana.  

(ii) Crop seasonal rainfall bear positive correlation with both peak rainfall and weeks of 
the retreating phase and has potential use in agriculture from forecasting point of view.  

(iii) The rainfall in DFR is largely coherent. Decadal analysis indicated that the rainfall 

in most of districts during 1971-90 is significantly different from that in two decades 

between 1941-60. However, it does not indicate that this is a result of climatic change.  

(iv) No persistent large scale changes in rainfall and its associated parameters has been 

observed. For changing the cropping pattern the detail analysis is needed for drawing 

any contingent plans. 


