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ABSTRACT

Urban development-induced land transitions affect urban hydrology, resulting
in increased flooding risks. Climate change-related precipitation changes are added
completely to flood risks of cities. Hence, this study examined the role of land use and
climate change in runoff variability in the urban catchment. In the current study,
EPA’s SWMM and TerrSet, different climatic parameters, and future climate
projections under the CMIP6 scenario were used for the assessment of hydrological
response in Punjab University (Quaid-i-Azam Campus) Lahore, Pakistan. Land use
images of 2015 and 2021 have been processed using supervised classification to
determine the historical trend of land use in the study area and for future projection of
land use, TerrSet was used. Based on the analysis, it was observed an increase in
percent imperviousness by 0.374% per annum.

Climate change is an important factor in assessing the catchment's runoff
variability for forecasting the future. The current study also resulted that climate
change could cause an increase in runoff from a minimum of 17.7% with the medium
scenario in Nov 2030 to a maximum of 93.2% with the hot scenario in Aug 2050 and
63.9% with the warm scenario by the end of 2060 with the same month. In response
to the coupled effects of climate and land-use change, the runoff would likely increase
by at least 28% in Nov 2030 under the medium scenario, to a maximum of 146.9% in
Aug 2050 under the hot scenario, and to a maximum of 123.1% by the end of Aug
2060 under the warm scenario. According to the medium scenario, the contribution of
only land use will range from a minimum of 9.1% in 2030 to a maximum of 36.4% by
the end of 2060. Moreover, it was observed that the hydrological response of small

catchments was more sensitive to land-use changes as compared to large catchments.
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