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Drought is a natural hazard characterized by a high degree of complexity thus its investigation could be best performed only through a complex analysis involving a set of environmental variables and their intricate relationships. Therefore, the development of an effective early drought detection and monitoring system requires integration of observations on vegetation condition, climate-based drought index data, and several biophysical and social variables of the environment. 

One of the fundamental drought variables is of course soil moisture, a key parameter determining crop yield potential in drought-affected parts of the world like in the developing nations of the Horn of Africa.  Hence soil moisture deficit can be regarded as an important component of, if not synonymous with especially agricultural drought. However, to date model components taken into consideration in the existing drought detection and monitoring systems are only data on precipitation and vegetation condition. Cognizant of this fact, the current work targets integrating historical and real-time monitoring of soil moisture conditions in existing prediction and warning systems to make efforts of early detection of drought events more efficient and reliable.

The dissertation addressed the gap through investigation of spatial and temporal soil moisture dynamics in the Horn of Africa using data from microwave observations, and the subsequent definition of monitoring procedures and/or triggers suitable to drought early warning activities. For these purposes, satellite based soil moisture long-term time-series data, obtained from the Water Cycle Multi-Mission Observation Strategy (WACMOS), has been processed, investigated and analyzed using proper statistical methodologies. The specific objectives were investigating the historical time-series soil moisture spatio-temporal dynamics and assess interactions with land cover/vegetation types; to identify historical soil moisture anomalies and establish the relationships with historical agricultural drought events in the Horn of Africa and to explore the relationships between soil moisture and vegetation conditions, a commonly used drought variable.

Results of the study has clearly revealed that the WACMOS soil moisture data set and methodology implemented proved useful to identify the behaviors of different vegetation types; the soil moisture index developed (SMCI), is an effective tool in identifying historical drought events; the highly significant correlation between the vegetation and soil moisture data observed at the time lag -1, justifies the potential use of the soil moisture data for drought detection purposes, in order to complement NDVI analysis for an effective drought early warning. Further quantitative validation of the results is possible and helpful if sufficient geospatial data about drought distribution in time and space are available. Eventually, potential of the satellite based WAMOS soil moisture data for detection and monitoring of drought can still be improved if the following points are taken into consideration: Guaranteeing that the soil moisture data retrieved from the different microwave instruments are physically consistent and data available in near-real time, the level of missing data which account for low accuracy need refining and development and the low spatial resolution of the data set is a limitation compromising the level of details many investigations require.
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				Abstract

				Drought is a natural hazard characterized by a high degree of complexity thus its investigation could be best performed only through a complex analysis involving a set of environmental variables and their intricate relationships. Therefore, the development of an effective early drought detection and monitoring system requires integration of observations on vegetation condition, climate-based drought index data, and several biophysical and social variables of the environment. 

One of the fundamental drought variables is of course soil moisture, a key parameter determining crop yield potential in drought-affected parts of the world like in the developing nations of the Horn of Africa.  Hence soil moisture deficit can be regarded as an important component of, if not synonymous with especially agricultural drought. However, to date model components taken into consideration in the existing drought detection and monitoring systems are only data on precipitation and vegetation condition. Cognizant of this fact, the current work targets integrating historical and real-time monitoring of soil moisture conditions in existing prediction and warning systems to make efforts of early detection of drought events more efficient and reliable.

The dissertation addressed the gap through investigation of spatial and temporal soil moisture dynamics in the Horn of Africa using data from microwave observations, and the subsequent definition of monitoring procedures and/or triggers suitable to drought early warning activities. For these purposes, satellite based soil moisture long-term time-series data, obtained from the Water Cycle Multi-Mission Observation Strategy (WACMOS), has been processed, investigated and analyzed using proper statistical methodologies. The specific objectives were investigating the historical time-series soil moisture spatio-temporal dynamics and assess interactions with land cover/vegetation types; to identify historical soil moisture anomalies and establish the relationships with historical agricultural drought events in the Horn of Africa and to explore the relationships between soil moisture and vegetation conditions, a commonly used drought variable.

Results of the study has clearly revealed that the WACMOS soil moisture data set and methodology implemented proved useful to identify the behaviors of different vegetation types; the soil moisture index developed (SMCI), is an effective tool in identifying historical drought events; the highly significant correlation between the vegetation and soil moisture data observed at the time lag -1, justifies the potential use of the soil moisture data for drought detection purposes, in order to complement NDVI analysis for an effective drought early warning. Further quantitative validation of the results is possible and helpful if sufficient geospatial data about drought distribution in time and space are available. Eventually, potential of the satellite based WAMOS soil moisture data for detection and monitoring of drought can still be improved if the following points are taken into consideration: Guaranteeing that the soil moisture data retrieved from the different microwave instruments are physically consistent and data available in near-real time, the level of missing data which account for low accuracy need refining and development and the low spatial resolution of the data set is a limitation compromising the level of details many investigations require.
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					simulazione ASN

					
				

				
					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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