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Study uncovers how big droughts in the
Greater Mekong trigger carbon dioxide
emission bursts

March 4 2021

1/5



PHYS {9A0RG

W -
B 2
B -0
[] >=o0
Available hydro
anomalies (GWhly)
<=-3000
-3000 - -2000
-2000 - -1000
-1000 - -100
-100-0
0-100
100 - 1000
1000 - 2000
Derated coal (MW)
e 1-100
@® 100-500
@ 500-1000
@® 1000-1392
Derated gas (MW)
©  1-100
O 100-454
Derated biomass (MW)
e 1100
@® 100-135
Derated w. heat (MW)
° 1-100
©  100-500
© 500-703

:| Basin
|: Country

The figure illustrates the response of the Thai-Laotian power grid, built and
operated in 2016, under the hydro-climatological conditions experienced in four
selected years. The intensity of droughts across the Mekong and Chao Phraya
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basins is measured with the Streamflow Drought Index, or SDI (negative values
correspond to dry conditions). The impact of hydro-climatic variability on the
power system is quantified with the following variables: annual anomalies of
available hydropower (in GWh) and derated capacity of freshwater-dependant
thermoelectric plants (in MW). Credit: SUTD

A study on big droughts in the Greater Mekong region revealed findings
that can help reduce the carbon footprint of power systems while
providing insights into better designed and more sustainable power
plants.

The study, titled "The Greater Mekong's climate-water-energy nexus:
how ENSO-triggered regional droughts affect power supply and CO,
emissions," was published by researchers from the Singapore University
of Technology and Design (SUTD) and the University of California,
Santa Barbara, in the journal Earth's Future.

Known as an important means to support economic growth in Southeast
Asia, the hydropower resources of the Mekong River Basin have been
largely exploited by the riparian countries. The researchers found that
during prolonged droughts hydropower production reduces drastically,
forcing power systems to compensate with fossil fuels—gas and
coal—thus increasing power production costs and carbon footprint. As
such, the vulnerability of hydropower dams to inter-annual changes in
water availability hinders their ability to keep to the promise of offering

clean energy.

Based on the 2016 energy demand, the researchers estimated that
prolonged droughts reduce hydropower production in the Thai-Laotian
grid (refer to image) by about 4,000 GWh/year, increasing carbon
dioxide emissions by 2.5 million metric tons, and increasing costs by
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US$120 million in one year.

At the same time, power supply was surprisingly found not to be at risk
during droughts. This finding suggested that some big coal plants may
have a capacity larger than necessary, thus contributing adversely to the
environment.

The researchers also found that these phenomena—droughts and shifts
in energy generation mix—are largely caused by El Nino events. This
happens when trade winds weaken, the equatorial Pacific Ocean's
surface is warmer than usual and less moisture is delivered to Southeast
Asia from the Pacific. The bad news is that anthropogenic climate
change may exacerbate El Nino events: if that happens, we will face a
drier summer monsoon, with less water available for power systems.

So, what can we do to make power supply more sustainable?

"The answer may lie in mathematical models," explained principal
investigator Associate Professor Stefano Galelli from SUTD.

"Our study builds on a new generation of high-resolution water-energy
models that explain how each individual power plant reacts to external
conditions, such as droughts or increased electricity demand. We can use
these models to coordinate water-energy operations across countries, or
to prepare contingency plans at the onset of a big drought," he added.

More information: AFM Kamal Chowdhury et al, The Greater
Mekong's climate-water-energy nexus: how ENSO-triggered regional

droughts affect power supply and CO, emissions, Earth's Future (2021).
DOI: 10.1029/2020EF001814

4/5


https://phys.org/tags/bad+news/
http://dx.doi.org/10.1029/2020EF001814

PHYS 19X

Provided by Singapore University of Technology and Design

Citation: Study uncovers how big droughts in the Greater Mekong trigger carbon dioxide
emission bursts (2021, March 4) retrieved 13 March 2024 from
https://phys.org/news/2021-03-uncovers-big-droughts-greater-mekong.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

5/5


https://phys.org/news/2021-03-uncovers-big-droughts-greater-mekong.html
http://www.tcpdf.org

