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                    In SIAM entwickeln und verwenden wir Modelle und formale Techniken für natürliche, technische, soziale und ökonomische Systeme, die Wasser und andere natürliche Ressourcen betreffen. Unser Ziel ist es, das Verhalten dieser Systeme zu demonstrieren, es zu verstehen und vorherzusagen. Erfahren Sie mehr
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				Ni, J., Bingler, J., Colesanti-Senni, C., Kraus, M., Gostlow, G., Schimanski, T., … Leippold, M.  (2023). Chatreport: democratizing sustainability disclosure analysis through LLM-based tools. In Y.  Feng & E.  Lefever (Eds.), EMNLP 2023. Conference on empirical methods in natural language processing (pp. 21-51). Singapore: Association for Computational Linguistics (ACL). , Institutional Repository
			

			
			
				
					
						
							

							

						

						
							In the face of climate change, are companies really taking substantial steps toward more sustainable operations? A comprehensive answer lies in the dense, information-rich landscape of corporate sustainability reports. However, the sheer volume and complexity of these reports make human analysis very costly. Therefore, only a few entities worldwide have the resources to analyze these reports at scale, which leads to a lack of transparency in sustainability reporting. Empowering stakeholders with LLM-based automatic analysis tools can be a promising way to democratize sustainability report analysis. However, developing such tools is challenging due to (1) the hallucination of LLMs and (2) the inefficiency of bringing domain experts into the AI development loop. In this paper, we introduce CHATREPORT, a novel LLM-based system to automate the analysis of corporate sustainability reports, addressing existing challenges by (1) making the answers traceable to reduce the harm of hallucination and (2) actively involving domain experts in the development loop. We make our methodology, annotated datasets, and generated analyses of 1015 reports publicly available.
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				Höge, M., Kauzlaric, M., Siber, R., Schönenberger, U., Horton, P., Schwanbeck, J., … Fenicia, F.  (2023). CAMELS-CH: hydro-meteorological time series and landscape attributes for 331 catchments in hydrologic Switzerland. Earth System Science Data, 15(12), 5755-5784.  doi:10.5194/essd-15-5755-2023, Institutional Repository
			

			
			
				
					
						
							

							

						

						
							We present CAMELS-CH (Catchment Attributes and MEteorology for Large-sample Studies – Switzerland), a large-sample hydro-meteorological data set for hydrologic Switzerland in central Europe. This domain covers 331 basins within Switzerland and neighboring countries. About one-third of the catchments are located in Austria, France, Germany and Italy. As an Alpine country, Switzerland covers a vast diversity of landscapes, including mountainous environments, karstic regions, and several strongly cultivated regions, along with a wide range of hydrological regimes, i.e., catchments that are glacier-, snow- or rain dominated. Similar to existing data sets, CAMELS-CH comprises dynamic hydro-meteorological variables and static catchment attributes.
CAMELS-CH (Höge et al., 2023; available at https://doi.org/10.5281/zenodo.7784632) encompasses 40 years of data between 1 January 1981 and 31 December 2020, including daily time series of stream flow and water levels, and of meteorological data such as precipitation and air temperature. It also includes daily snow water equivalent data for each catchment starting from 2 September 1998. Additionally, we provide annual time series of land cover change and glacier evolution per catchment. The static catchment attributes cover location and topography, climate, hydrology, soil, hydrogeology, geology, land use, human impact and glaciers. This Swiss data set complements comparable publicly accessible data sets, providing data from the “water tower of Europe”.
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				Vaghefi, S. A., Stammbach, D., Muccione, V., Bingler, J., Ni, J., Kraus, M., … Leippold, M.  (2023). ChatClimate: grounding conversational AI in climate science. Communications Earth & Environment, 4, 480 (13 pp.).  doi:10.1038/s43247-023-01084-x, Institutional Repository
			

			
			
				
					
						
							

							

						

						
							Large Language Models have made remarkable progress in question-answering tasks, but challenges like hallucination and outdated information persist. These issues are especially critical in domains like climate change, where timely access to reliable information is vital. One solution is granting these models access to external, scientifically accurate sources to enhance their knowledge and reliability. Here, we enhance GPT-4 by providing access to the Sixth Assessment Report of the Intergovernmental Panel on Climate Change (IPCC AR6), the most comprehensive, up-to-date, and reliable source in this domain (refer to the 'Data Availability' section). We present our conversational AI prototype, available at www.chatclimate.ai , and demonstrate its ability to answer challenging questions in three different setups: (1) GPT-4, (2) ChatClimate, which relies exclusively on IPCC AR6 reports, and (3) Hybrid ChatClimate, which utilizes IPCC AR6 reports with in-house GPT-4 knowledge. The evaluation of answers by experts show that the hybrid ChatClimate AI assistant provide more accurate responses, highlighting the effectiveness of our solution.
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				Muller, M. F., Rusca, M., Bertassello, L., Adams, E., Allaire, M., Cabello Villarejo, V., … Pokhrel, Y.  (2023). Mapping the landscape of water and society research: promising combinations of compatible and complementary disciplines. Wiley Interdisciplinary Reviews: Water.  doi:10.1002/wat2.1701, Institutional Repository
			

			
			
				
					
						
							

							

						

						
							Coupled human-water systems (CHWS) are diverse and have been studied across a wide variety of disciplines. Integrating multiple disciplinary perspectives on CHWS provides a comprehensive and actionable understanding of these complex systems. While interdisciplinary integration has often remained elusive, specific combinations of disciplines might be comparably easier to integrate (compatible), and/or their combination might be particularly likely to uncover previously unobtainable insights (complementary). This paper systematically identifies such promising combinations by mapping disciplines along a common set of topical, philosophical, and methodological dimensions. It also identifies key challenges and lessons for multidisciplinary research teams seeking to integrate highly promising (complementary) but poorly compatible disciplines. Applied to eight disciplines that span the environmental physical sciences and the quantitative and qualitative social sciences, we found that promising combinations of disciplines identified by the typology broadly reproduce patterns of recent interdisciplinary collaborative research revealed by a bibliometric analysis. We also found that some disciplines are centrally located within the typology by being compatible and complementary to multiple other disciplines along distinct dimensions. This points to the potential for these disciplines to act as catalysts for wider interdisciplinary integration. This article is categorized under: Engineering Water > Methods Human Water > Methods Science of Water > Methods.
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							The use of machine learning for predicting ecotoxicological outcomes is promising, but underutilized. The curation of data with informative features requires both expertise in machine learning as well as a strong biological and ecotoxicological background, which we consider a barrier of entry for this kind of research. Additionally, model performances can only be compared across studies when the same dataset, cleaning, and splittings were used. Therefore, we provide ADORE, an extensive and well-described dataset on acute aquatic toxicity in three relevant taxonomic groups (fish, crustaceans, and algae). The core dataset describes ecotoxicological experiments and is expanded with phylogenetic and species-specific data on the species as well as chemical properties and molecular representations. Apart from challenging other researchers to try and achieve the best model performances across the whole dataset, we propose specific relevant challenges on subsets of the data and include datasets and splittings corresponding to each of these challenge as well as in-depth characterization and discussion of train-test splitting approaches.
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										[image: Hindernisse wie die Müllerschwelle in der Zulg in Steffisburg behindern oder verunmöglichen die Fischwanderung. Das Gewässerschutzgesetz schreibt vor, dass solche Hindernisse saniert und für Fische durchgängig gestaltet werden müssen. Die Gemeinde Steffisburg hat im September 2023 begonnen, die Müllerschwelle zu sanieren, um die Längsvernetzung der Zulg zu verbessern.  (Foto: Gemeinde Steffisburg, Mark van Egmond)]
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						Überbrückung der Kluft zwischen Data Science und mechanistischer Modellierung für ein besseres Verständnis der Zusammensetzung von Lebensgemeinschaften.

						
							
									
										Data Science und mechanistische Modelle für Artzusammensetzung
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						Heterogene Datenplattform für die operative Modellierung und Vorhersage von Schweizer Seen 
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						Deep Neural Networks, (DNNs) haben beeindruckende empirische Leistungen gezeigt, bedeuten aber immer noch eine Blackbox-Funktion zur Modellierung von Daten
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						Skalierbarer Bayes'scher Inferenzrahmen für die Quantifizierung von Unsicherheiten in stochastischen Modellen mit Tausenden von parallelen Prozessoren am Swiss National Supercomputing Center und der ETH Zürich
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						Modellierung der Lebensgemeinschaften von Makroinvertebraten in Fliessgewässern.
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						Wir vergleichen Invasionen in aquatischen und terrestrischen Ökosystemen vor allem auf großen (nationalen) räumlichen Skalen und zwischen verschiedenen Taxa auf höherer Ebene
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						Wir verwenden Methoden des maschinellen Lernens um die Auswirkungen von Chemikalien auf aquatische Arten vorherzusagen
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						Entwicklung eines halb-verteilten hydrologischen Modells mit einem "flexiblen" Ansatz
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						Erforschung von Techniken des maschinellen Lernens, um niedrigdimensionale Merkmale in hochdimensionalen Datensätzen, sowohl simulierten als auch beobachteten, aufzudecken.
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						Interaktionen zwischen terrestrischen räuberischen Vögeln und aquatischen Fischbeutetieren auf verschiedenen räumlichen Ebenen und deren Auswirkungen auf Bewegung, Verhalten und Populationsdynamik
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