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Abstract: Seasonal rainfall prediction is potentially valuable input for agriculture and allied sectors. Climate Predictability Tool (CPT) is a 
computational statistical software and intended to facilitate the widespread development and dissemination of quality-controlled seasonal 
climate forecasts. In the present study, CPT was used to predict South West Monsoon (SWM) rainfall by utilizing the Canonical Correlation 
Analysis (CCA) technique. Results indicate that observed sea surface temperature (SST) from the ERSSTv5 model of March-April-May 
(MAM) months for the Nino 3.4 region exhibited a strong association with rainfall (the CCA score of 0.71). Thus, MAM SST was used to predict 
the SWM (2021) rainfall for 32 districts of Tamil Nadu. The prediction accuracy was tested with ROC score, Pearson correlation and 2AFC 
score. The good predictive skill of cross-validated hindcast in the below and the above-normal category of rainfall (1981-2020) was observed in 
17 districts and poor discrimination was observed in 15 districts of Tamil Nadu.
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Rainfall is one of the primary meteorological factors that 

have a direct impact on agriculture. Since Indian agriculture 

is a gamble of monsoon, more than 50 percent of all 

cultivated land is reliant on monsoon rainfall, and 80% of total 

annual rainfall is contributed by South West Monsoon (Vittal 

et al 2020). Rainfed agriculture is the most significant source  

of global food production, accounting for more than 80% of 

the cultivable area and 60% of global crop production (FAO 

2020). Extremities in monsoon rainfall  drought and flood viz.,

can adversely affect the rainfed agriculture and leads to the 

substantial decline in food grain production of country 

(Prasanna 2014). Climate change is one of the most pressing 

challenges confronting humanity can have a direct impact on 

rainfall patterns. Excess rainfall impacts plant regeneration 

and growth and also inadequate rainfall restricts output 

during the dry season (Mittal et al 2021). Thus, seasonal  

rainfall forecasting with acceptable accuracy helps in farm-

level decision-making which can head off not only crop failure 

but also to increase the productivity to sustain the food 

production under future climate expected with more weather 

abnormalities. Seasonal rainfall forecasting known as the 

prediction of rainfall for the succeeding few months has a lot 

of socio-economic potentials when it is reliable and skillful 

(Gubler et al 2020). When the seasonal forecast is obtained  

in advance, it might be possible to adjust or minimize the 

adverse effects on agriculture. A reliable long-range forecast 

can help the farmers for crop planning by choosing 

appropriate crops and varieties, in addition to proper soil and 

water management practices (Chinchorkar et al 2012). 

Sympathetic climatic parameters, in particular rainfall, can 

help in developing optimal strategies of refining the socio-

economic wel l -be ing o f  smal lhold ing farmers 

(Sathyamoorthy et al 2017). Various empirical, statistical, 

numerical, and deterministic techniques have been used 

across the world to model and forecast rainfall behaviour 

(Dumka and Kumar 2021).

According to India Meteorological Department (IMD), 

the Pacific and the Indian Ocean Sea Surface Temperature 

(SST) has a strong impact on Indian Monsoon. The NINO 3 

and NINO 3.4 SST indices exhibited pockets of stronger 

correlation over South-Central India (Gupta et al 2020).  

More specifically SST anomalies over the equatorial Pacific 

and the northern Indian Ocean provide greater 

teleconnections between rainfall and the seasonal 

anomalies of surface temperature over India (Misra and 

Bhardwaj 2020). Inconsistencies in SST will be utilized as a 

primary indicator for forecasting rainfall in India (Refonaa and 

Laksmi 2020) and for most of the monsoon predicting 

models, the SST is used as a significant oceanographic 

parameter (Ali et al 2015). The ability to forecast the SWM 

rainfall is extremely valuable to India's socioeconomic 

stability (Vittal et al 2020) and accurate predictions at the  

regional level are critical for reducing the effects of hydro-

meteorological catastrophes and achieving sustainability. At 


