
Southern drought and solar power
generation

How do solar droughts occur?

Solar droughts occur via two key drivers: high energy demand or low energy supply. From 1985 to 2014,66%

of global solar droughts are driven by high energy demand,while only 34% are driven by low energy supply.

These two types of solar droughts show large differences across regions.

 

Is solar power a 'drought'?

Solar power is an important clean energy source that supports ambitious global carbon-neutrality goals. Yet,

its supply is well known to be affected by weather fluctuations (Gernaat et al., 2021; Jerez et al., 2015; Poddar

et al., 2021; Sawadogo et al., 2021), leading to the concerns of solar "droughts".

 

Are wind and solar droughts a threat to power systems?

Wind and solar droughts pose serious risksto systems relying on renewable resources; identifying and

characterizing these threats can provide essential information for achieving power system reliability.

 

How do wind and solar energy droughts affect climate and weather?

Current knowledge about wind and solar energy droughts is limited,including a lack of understanding of the

extent to which spatial and temporal coincidence exacerbates their impacts. Research has noted an increased

frequency and severity of extreme climate and weather episodes25,26,27.

 

Do climate models predict energy droughts in northern and southern Europe?

In general,the chosen climate models show a more significant agreementin the occurrence of energy droughts

for northern and southern Europe compared to its central part. Assessing the potential for renewable energy

droughts is critical to maintaining secure and reliable power system operation in both the present and future

climate. 1.

 

How often do solar energy droughts occur?

Moreover, an increase in energy droughts is observed during the autumn and winter seasons, averaging

between +20 and +70 days of solar energy droughts, depending on the region. However, an increase of more

than +100 days of solar energy droughts is observed for northeast regions according to the RCP 8.5 scenario

(see Fig. 5).

Furthermore, drought-tolerant SWE is substitutable for hydropower: less rainfall during a drought is

associated with clearer skies and increased solar power generation. For example, state-wide ...

This dataset is used to model the potential power generation from solar and wind energy sources within the

specified area of interest. ... (i.e., correlations as low as -0.56) and increased energy drought frequency in

southern Tunisia (i.e., correlations up to 0.52). ... the energy droughts are limited to none or a single event per

Page 1/3



Southern drought and solar power
generation

year in ...

With our drought definition, solar radiation droughts occur more often in southern REZs, and while these

events may matter to plant owners and regional generation, understanding how...

Developed by Noria Energy, it encompasses a 1.5MW solar power system floating on the reservoir and will be

a pilot project for IPP, URR&#193; S.A. E.S.P. Situated at the 340MW Urr&#225; hydropower plant on the

Sin&#250; River ...

Here, we redefine solar drought events by considering supply demand imbalance in solar power. Observation

and multi-model simulations reveal an anthropogenic ...

Understanding and predicting "droughts" in wind and solar power availability can help the electric grid

operator planning and operation toward deep renewable penetration. ...

They found insignificant changes in annual solar and wind power generation due to climate change, less than

0.5 % of their average production per decade. These results are also supported by Poddar et al. [24], based on

their findings under a high GHG emission scenario and employing downscaled regional climate data from the

NARCliM project.

Solar power generation can be an alternative to saving water in the reservoirs and reducing water use to

produce energy. Our results show that solar photovoltaic added to a ...

1 ??&#0183; The recent drought has affected the power generation in the three dams, indicating a significant

decline in electricity production. However, this is not the first drought experienced by Zambia, as the Kariba

North Bank and the Kafue Gorge Lower Power plants experienced a relative decline in power generation

between 2015/2016 rain season.

for the solar power plant of 250 MW but reduced by 4.4% for the 750 MW. Although the reduction in total

generation, all scenarios achieved an increment of the electricity output in the most critical years of the severe

drought. We concluded that the solar source implied improvements for water and energy securities in the

range of 250-750 MW.

Areas with higher PV power generation potential, characterized by ample solar radiation and clear sky, tend to

experience low or medium-intensity events more frequently, whereas areas with poorer ...

The results show that adding 136 GW of wind- and solar-power with high-complementarity has the potential

to cost-effectively compensate the fluctuations of ...

In peak times, Zambia needs to provide households and businesses on the grid with 2,400 megawatts of
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electricity, but the drought has slashed its available ...

But because of the drought that has led to parts of the river drying up, only one of the six turbines at Zambia''s

power station is operating, resulting in the generation of a ...

Southern Oscillation (ENSO)25. ... wind and solar power generation using empirical relationships4,28. ... solar

drought and a wind drought occur on the same day in the

Wind droughts, or prolonged periods of low wind speeds, pose challenges for electricity systems largely

reliant on wind generation. Using weather reanalysis data, we analyzed the global ...
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