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Synthetic description of the project and research outcome: 
 
Agricultural practices in tropical environments based on local, marginalized producers 
and farmers are particularly vulnerable to natural hazards in a context of increasing 
threats posed by global environmental change. 
The present project focuses on agricultural production in valley floodplains in the 
foothills of high mountain ranges in tropical areas, where the success and resilience 
of such small-scale agricultural production crucially depends (i) on meteorological 
conditions, quantitatively and qualitatively, and (ii) on the evolutionary dynamics of 
valley floodplains that are often shaped by highly mobile rivers carrying large 
amounts of sediment load eroded from the mountain catchments. 
 
In particular, targeted micro-meteorological measurements and weather forecasts at 
different scales can help the management of crops, the planning of agricultural 
activities, and the optimization of available resources. The optimization of agricultural 
practices is particularly important in areas that have an increased risk of natural 
hazards driven by adverse meteorological conditions. This is the case of the Huallaga 
river valley (Peru), where baby banana plantations are seriously jeopardized by 
adverse meteorological conditions, such as droughts, intense precipitations and 
severe wind storms. Therefore, a thorough characterization and understanding of the 
physical processes responsible for these phenomena is expected to help agricultural 
practices in the area.  
In those tropical foreland regions of the world draining high mountain ranges (like the 
Andes and the Himalayas), streams with high rates of sediment supply are amongst 
the most dynamic geomorphic landscape elements and thus support a high 
morphological and biological diversity with rapid turnover rates of floodplain 
environments. In such a dynamic environment, it is necessary to develop a 
quantitative characterization of the fluvial morphological dynamics to determine the 
extent of the erodible river corridor, which can inform spatial planning of suitable and 
resilient agricultural areas, acknowledging the co-evolution of social and hydro-
geomorphic systems. 
 
The present project aims at developing early warning and decision support systems 
to optimize agricultural practices in piedmont, tropical environments, with reference 
to the Huallaga river valley as a main case study. It will integrate a thorough 
investigation of peculiar meteorological conditions occurring in this region, by means 
of meteorological measurements and modelling, with an assessment of the coupled 
river-floodplain dynamics, according to the paradigm of “socio-geomorphology”.  
The project will consist of three main phases, leading to a final integrated operational 
forecasting system, which will be used as a decision support tool for the planning of 
agricultural activities in the area and the optimization of the resources. 
  
In the first phase of the project the research activity will focus on the study of the 
climatological characteristics of the region, analyzing data from the available weather 



stations, and designing the deployment of targeted new stations. In particular, the 
influence of the El Niño Southern Oscillation (ENSO) on local meteorological 
conditions will be investigated.  
In the second phase, an approach to identify the erodible river corridor in dynamic 
tropical river/floodplain systems will be designed and applied, through the integrated 
analysis and processing of multi-temporal remotely sensed data, streamflow time 
series and in-situ field measurements of the hydro-morphological characteristics of 
the Huallaga river systems. 
All these observational activities will be performed in strict collaboration with the local 
University of Tingo Maria, focusing (i) on the analysis of the interaction between large 
scale meteorological conditions and the local occurrence of dry and wet periods, and 
(ii) on the analysis of the hydraulic, sediment and riparian vegetation characteristics 
of the Huallaga River. 
The third phase of the project aims at understanding, by means of high-resolution 
meteorological simulations, physical processes responsible for the intense wind 
storms occurring in the area, which are likely caused by the interaction between 
synoptic winds and local topographic features. This part of the work is expected to be 
particularly challenging, due to the complex topography characterizing the region, 
located in the foothills of the Andes. In fact, in recent years the continuous increase 
in the availability of computational resources allowed a progressive refinement of the 
horizontal resolution of atmospheric simulations, giving the possibility to explicitly 
treat an increasingly higher number of physical processes. Nevertheless, high-
resolution meteorological simulations in complex terrain remains challenging and 
several issues still exist with respect to correctly simulating boundary-layer processes 
in mountainous regions.  
 
The research is funded by the project “Sustainable development and adaptation to 
climate change in the upper Huallaga River Basin – Peru”, with lead partner 
Mandacaru Onlus. It will require a consistent data collection period in the field, 
namely with respect to the Huallaga case study, during which a strong interaction 
with the local partner (University of Tingo Maria) is required. The ideal candidate will 
have a background in Environmental Engineering, previous research experiences in 
contexts of international cooperation with focus on environmental issues, ability to 
develop her/his research activities with high level of autonomy (field data collection 
and processing, hydro-morphological and meteorological modelling), strong 
motivation for such interdisciplinary and management-oriented research topic, 
excellent communication skills (written and oral), and a positive attitude towards 
integrating this research project within a wider team of researchers and local 
partners. 
 
Scientific results of the present project will be presented at international conferences, 
such as the EGU and AGU annual meetings, the International Conference on Alpine 
Meteorology, the AMS Conference on Mountain Meteorology and the AMS Conference 
on Agricultural and Forest Meteorology. Moreover, results are expected to be 
published in peer-reviewed high-ranked international journals. 
 

 

 


