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1. Is the planet really going to be cooked?

Gadian', Stephen Salter?

ICAS, School of Earth and Environment, University of Leeds, West Yorkshire LS2 9JT, UK.
’School of Engineering, University of Edinburgh, Edinburgh EH1 3EG, UK.

Climate Net zero is desirable but inadequate because it will leave all present CO2 PLUS what we emit
between now and the zero-emission date. Current releases suggest China is building 39 new power stations
and India is reopening coal mines so it is likely emissions of CO2 will increase. Some estimate emissions of
CO2 will consequently increase by 40%-100% over the next 20 years; thus, Net Zero will leave CO2 levels
much higher than current values.

Marine Cloud Brightening (MCB) is a cost effective and likely to have lesser negative impact emergency
temporary tool to reduce the rising surface temperature forcing. This will be discussed in the paper and
atmospheric model results will be presented.

The short life forcing and ability to “switch off” if required, of the Latham-Twomey MCB of sea salt
injections and further the mobility of spray vessels gives regional and seasonal control. The amount of salt
needed is orders of magnitude lower that what is put into the atmosphere by breaking waves. The difference
is that salt mass is in a narrow spread of sizes where there is a gap between Aitken and accumulation modes
and is injected into clouds where they can most effectively increase the albedo of the planet and reduce the
short wave forcing. The Engineering design of spray vessels is nearly complete and economically feasible.

Overall, MCB can save polar ice and coral, moderate hurricanes reverse sea level rise and help mitigate the
effects of temperature extremes which are affecting food production.

2. A systems approach to the peace-sustainability-climate nexus
Bernard Amadei
Department of Civil Engineering, University of Colorado, Boulder, CO 80309-0428, USA.

There is enough evidence that humanity will continue to face significant challenges way into the rest of
the 21st century. In that context, a question arises as to whether it is possible to envision a world where
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Taiwan can shed light onto other similarly situated locales.

31. Summer production of lettuce grown in a hydroponic system using wastewater

Judite S. Vieira'?, Daniela C. Vaz'?**, Helena Pala D. Sousa'?, Ounisia Santos"?

'School of Technology and Management, Polytechnic Institute of Leiria, Campus 2, Morro do Lena-Alto do Vieiro, Leiria 2411-
901, Portugal.

’Laboratory of Separation and Reaction Engineering, Chemical Engineering Department, Faculty of Engineering, University of
Porto, Porto 4200-465, Portugal.

*Coimbra Chemistry Center, Department of Chemistry, Institute of Molecular Sciences, University of Coimbra, Coimbra 3004-
535, Portugal.

Population growth leads to an increasing need for food production, which causes negative impacts on
the environment, namely a higher use of water, and fast depleting land. The search for more efficient
technologies in the agricultural sector aims for sustainable production, reducing water consumption and
waste, inducing wastewater reuse, and the use of soilless cropping systems as an alternative to traditional
agriculture. The aim of this study was to evaluate the growth of lettuces in wastewater from an urban
treatment plant in a small hydroponic system, without recirculation, during the summer period, when the
scarcity of water is higher thus increasing the impacts of crop production with soil. The crop growth was
studied under three different conditions: wastewater (after primary or secondary treatment); wastewater
with potassium supplementation; and synthetic medium, as control. Physical and chemical parameters
of the wastewater, crop growth, and the environmental conditions of the greenhouse were monitored. At
end of the assay the crop fresh weight was determined, and toxicity analysis were carried out through cell
viability assays with the Caco-2 cell line. Results point to a limited crop growth in the wastewater with a
secondary treatment, due to low nutrients concentrations, which affects the plants fresh weight. Solids
load, pH value and nitrite concentration in wastewater seem to affect crop growth. Wastewater with a
primary treatment had a large organic load, and the system allowed the removal of over 98% of BOD5 and
the removal of over 68% of COD. The system provided an improvement in the wastewater quality, allowing
the removal of the nutrient load (minimum value) of 43% N, 53% K, and 46% P (total phosphorus). For
extract percentages up to 1% (w/v) there is no evidence of toxicity associated with the lettuce culture from
the hydroponic system. The reuse of urban wastewater in hydroponics seems to be a sustainable promising
technology that may complement the lack of crop production in soil due to water scarce.

32. Nanoparticles as a novel generation of fertilizers for sustainable agriculture during a time
of climate change

Karen J. Cloete'?, Nandipha Botha'?, Malik Maaza"?

'College of Graduate Studies, University of South Africa, Pretoria 0001, South Africa.
“Nanosciences African Network (NANOAFNET), iThemba LABS-National Research Foundation, Somerset West, Western Cape
7129, South Africa.

Climate change is significantly affecting sustainable agriculture. Droughts, floods, melting permafrost, and
rising sea levels are triggering dyshomeostasis in the soil substrate required for sustaining vigorous crop
growth and productivity. Not only are the physico-chemical properties and microbial fingerprint of soil
modified, but also its ability to retain essential nutrients quintessential for plant growth and performance.
Urgent and innovative technologies are hence required to enable the sustainable production of high-
quality crops. Furthermore, the development of cost-effective crop production methods negating the use
of chemical fertilizers responsible for environmental eutrophication are warranted. This presentation will
focus on introducing the potential of nanoparticles as a novel generation of macro and micronutrient
nanofertilizers to boost plant growth and performance. The synthesis of nanoparticle nanofertilizers using



