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Abstract: This study evaluates the capability of four multi-satellite precipitation products using gridded rain gauge data collected by India 
Meteorological Department (IMD) for the period of 2000–2018 at monthly scale with the spatial resolution (0.25° × 0.25°). The gridded 
precipitation datasets are compared for all districts of Andhra Pradesh region. TRMM, CHIRPS, PERSIANN, and MSWEP datasets accuracy 
for the districts are measured by comparing with IMD using mean absolute error (MAE), root mean square error (RMSE) and correlation 
coefficient (CC). To evaluate the data pattern, the Mann-Kendall (MK) test is applied, and magnitude of change is detected by Sen's Slope 
using all datasets for annual and seasonal time periods. The monthly Correlation Coefficient between these Satellite datasets and IMD has 
shown above 0.80. CHIRPS and TMPA are better comparable to gauge-based precipitation than any other datasets. The annual and monsoon 
trend pattern for TMPA, CHIRPS, PERSIANN and MSWEP matched with IMD data in the coastal and northwest districts. The products of 
TMPA and CHIRPS showed better performance relative to IMD than MSWEP and PERSIANN, thus suitable for use in hydrometeorological 
studies in the data-scarce area of the state.
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Rainfall is one of the most important climatic element 

which helps in planning and management of water resources 

and it links directly to forestry, agriculture, disaster 

management, preparedness and its mitigation measures. 

Consequently, authentic rainfall data are vital for model 

correction, validation and prediction of various natural 

phenomenons. Generally, rainfall trend series is calculated 

by utilizing historical data, which are conventionally recorded 

from rain -gauge stations (Agarwal and Kumar 2020 2021). 

Rainfall time series for any site may be either point data or 

gridded data. In many parts of the world, acquiring station 

data is challenging due to various technical reasons and 

sometimes it is expensive, mainly in arid regions where 

precipitation is limited. Satellite rainfall products get 

prominent importance for global and local hydrologic studies 

(Xue et al 2013). Each product has its specific benefits and 

constraints. In India, Gauge-based precipitation has limited 

network in several parts of the country (e.g., Himalayas), 

although over some region gauges are widely distributed 

(Bandyopadhyay et al 2018). In India, TRMM multi satellite 

rainfall products were compared with gauge data and 

observed TMPA gave better performance than other multi 

satellite rainfall product (Prakash et al 2014, 2015b, 2016). 

TMPA rainfall products are consistent and applied for 

hydrological modeling with high spatial and temporal 

resolution. (Tawde and Singh 2015) studied TMPA 3B42 v7 

rainfall products with the IMD dataset with spatial resolution 

of 0.5° for the Western Ghats of India. (Nair and Indu 2017) 

observed MSWEP precipitation product matched with IMD 

daily rainfall over India. (Shen et al 2020) compared the 

global performance of CHIRPS and CHIRP at monthly scale 

against the gauge based GPCC. Massari et al (2017) 

evaluated global performance of satellite products without 

gauge observations. Kumar et al (2019) estimated the 

weekly rainfall over India using different satellite products 

and rain gauge satellite merged products compared with IMD 

gridded data. Kumar et al (2015) compared IMD data with 

satellite data product with spatial resolution of 1° × 1° from 

2000 to 2010. Mondal et al (2018) compared rainfall trend 

pattern of CMORPH, PERSIANN-CDR, MSWEP, TMPA 

against IMD gridded data with 0.25° × 0.25° spatial resolution 

at monthly scale for major river basins of India. Numerous 

studies evaluated trend pattern of precipitation based on 

point observations from rainfall station (Sonali and Kumar 

2013). However, rainfall trend findings dealing with satellite-

based products are comparatively limited (Kumar and Jain 

2010, Rathore et al 2013). Waghaye et al (2018) studied the 

rainfall trend in different regions of Andhra Pradesh and 

Telangana using station data. Patakamuri et al (2020) 

evaluated rainfall homogeneity, trend and its pattern for 


