Journal of Natural Environmental Hazards, Vol.12, Issue 36, June 2023

Projection of future Precipitation changes in Tehran's water

supply watersheds

Faeze Shoja Ali Akbar Shamsipour®”

1. Postdoctoral researcher in climatology, Department of Physical Geography, University of Tehran, Iran
2. Corresponding Author, Associate professor in Climatology, Department of Physical Geography, University of Tehran, Iran

Article Info

ABSTRACT

Article type:
Research Article

Article history:

Received:14 June 2022
Revised:08 November 2022
Accepted: 17 November 2022

Keywords:

Bias correction, Climate
change, CMIP6, Precipitation,
SSP scenarios, Trend Tests.

This study identifies the impact of climate change on precipitation in watersheds
of Tehran water supply in the horizon 2025-2050 under the scenarios of CMIP6.
Therefore, first, the changes in precipitation trends in the base period were
calculated using the precipitation data of the study area's 33 synoptic and rain
gauge stations for the period 1989-2019. Then changes soon based on four
models, CanESM5, CNRM-CM6-1, MIROCG6, and MRI-ESM2-0, and under two
scenarios, SSP2-4.5 and SSP5-8.5 were projected. Due to the large scale of
atmospheric general circulation models, two methods of linear scaling (LS) and
distribution mapping (DM) were used for downscaling selected GCMs. Finally,
the DM method was chosen to produce climatic scenarios due to its higher
accuracy after calculating the validation indices of the models. The trend tests
showed that in a significant part of the study basin, an increasing trend (with
confidence levels of 0.95 and 0.99) in autumn and a decreasing trend in winter are
observed during the observation period. In spring, the eastern and northeastern
regions show a decreasing trend, and the northern and northwestern regions show
an increasing precipitation trend. According to the output of GCM models, spring
precipitation under the SSP2-4.5 scenario increases in all stations and decreases
in 17 stations according to SSP5-8.5. Changes in summer precipitation are not
significant in the present and future conditions, and winter and autumn are
somewhat consistent with the changes in the observation period. Thus, in winter,
precipitation, according to both scenarios, is less than in the current situation and
is more in autumn under the SSP5-8.5 scenario. The effect of climate change on
the amount of water in the watersheds also showed that the maximum water
volume in the current conditions is related to the Karaj watershed. Between 2025
and 2050, the water content of this watershed increases by 8.9% in the CNRM-
CM6-1 model according to the SSP2-4.5 But in MIROC6, MRI-ESM2-0, and
CanESM5 models, it decreases by 5.3, 6.3, and 59.6 percent, respectively.
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