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What is the summer “cooling potential”?

—— regulated - historical 71 regulated - RCP4.5 natural - RCP4.5
—— natural - historical 111 reqgulated - RCP8.5 natural - RCP8.5

Residence time impacts on thermal stratification

Introduction and objective

Man-made reservoirs

o Regulate and modify streamflow for
multiple purposes

o Increase residence time

Can cause seasonal thermal stratification

o Cool downstream river temperature
during summer, which can be used to
mitigate the impacts of climate change
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Objective

o Investigate how reservoirs can be used
to mitigate the compounded impacts
on river temperature and streamflow
under current reservoir operation rules
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Constructed Analogs (MACA)
_<_ami [Abatzoglou and Brown, 2011]
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i Reservoir regulation and BNU-ESM, bcc-csm1-1-m, bcc-csm1-1,

— = = morphology information CanESM2, CCSM4, CNRM-CMS5, CSIRO-Mk3-6-
0, GFDL-ESM2M, GFDL-ESM2G, HadGEM?2-
CC365, HadGEM2-ES365, inmcm4, IPSL-
CMS5A-LR, IPSL-CM5A-MR, IPSL-CM5B-LR,
MIROCS5, MIROC-ESM, MIROC-ESM-CHEM,
MRI-CGCM3, NorESM1-M

Discussion and conclusion
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o Reservoirs with longer residence time tend to have stronger thermal stratification during
summer

o Thermal stratification is projected to persist under future climate change

i cralle. sy e RCP: RCP4.5 & RCP8.5 o Due to thermal stratification, the time to reach the threshold is delayed in regulated rivers
[ e ] i e ; compared to the natural scenario. The length of the delay depends on the reservoir’s degree
________ of stratification, with greater reservoir stratification resulting in a longer delay.
Model set up: Model experiments: o There will be more summer streamflow in late 215t century.
o Grid resolution: 1/8 degree (~12km) o Investigate how reservoir regulation can be used o The cooling potential decreases for all rivers and scenarios because the increase in stream
o Timestep: Daily to mitigate the impacts of climate change on temperature dominates the signal compared to the increase in streamflow.
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