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Extreme weather events and various other impacts of climate changing are evident ranging 

from local to regional scale. The climate has been changes on both temporal and spatial scales 

in many parts of the world. South Asian countries, especially, Pakistan is ranked as 7th most 

vulnerable to adverse impacts of changing climate. It has impacted many natural phenomena 

including distribution and intensity of rainfall. Pakistan is no exception when it comes to the 

adverse impacts of climate change with regards to precipitation, disruption in hydrological 

cycles, frequent heatwaves and droughts. Monsoon rainfall is the principle source of water in 

the Indian Subcontinent. This study is primarily designed to analyze the both temporal and 

spatial extent of precipitation change in Pakistan over the monsoon belt by using satellite and 

ground-based observations. The gridded rainfall data from Tropical Rainfall Measuring 

Mission (TRMM) and Atmospheric Infrared Sounder (AIRS) along with rainfall and 

Temperature data from 12 stations of Pakistan Meteorological Department (PMD) are used to 

explore the spatial and temporal shift in monsoon precipitation in Pakistan. Monsoon 

precipitation patterns for years 2010-2016 have been compared to those of base years i.e. 1980-

2009. Both satellite and ground-based observations were validated over the study region. The 

analysis has indicated a decrease in monsoon rainfall between 2010 - 2016 as compared to the 

base years 1980-2009. The frequency and total monsoon rainfall is decreasing but intensity of 

rainfall events is increasing over the Northern monsoon belt of Pakistan. Over the study area, 

there is 0.02 °C rise in temperature per year with 2.85 mm/year decrease in rainfall. There is a 

southward spatial shift in monsoon rainfall occurrence while a slight eastward shift in moderate 

to heavy rainfall. 


