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[bookmark: OLE_LINK14][bookmark: OLE_LINK11][bookmark: OLE_LINK15]Potato migration: using big data to address why landrace diversity is moving to higher altitudes in the Andes

The essence of the idea.  
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Climate change and global warming are affecting the eco-geography of wild and domesticated plants in different ways. In the Andes, climate change and global warming are strongly reshaping the altitudinal distribution range of potato landraces and pest and diseases are the major drivers for this change. At the same time, altitudinal shifts will have an impact on the spatial management of potato diversity and sectorial fallows which have been central components of local strategies to control Andean potato weevil populations. Yet, quantitative evidence of how potato diversity moves upward is still missing due to a lack of historical baseline information, and the lack of tools to understand the factors that affect that shift. For this project we will perform predictive modelling of future habitat shifts of potato pests and pathogens at local scales, using information from different sources, including farmers’ knowledge, to strengthening the complementarity of in situ and ex situ conservation and to foster traditional food systems in fragile ecosystems of the Andean highlands.

Why is the idea an unconventional or creative approach to the problem outlined in the topic?  
[bookmark: OLE_LINK1]On the one hand, linking and harmonizing interoperable multiple databases generated at CIP to a powerful long-term data set will reveal complex coherencies between environment, climate change and agrobiodiversity. On the other hand, new technologies will be validated to monitor biotic pressures to potato diversity at very fine scale (community level). The project will use drone imagery to achieve high resolution topography and to generate climatic layers for the development of Decision Support Systems (DSSs). Participatory mapping methods will also be used to describe the local knowledge about biodiversity and the altitudinal shifts that happened in the last 50 years. 

[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Describe the hypothesis for the proposal and why it is expected to succeed.
Climate change and global warming are affecting the altitudinal distribution of potato landraces in the Andes and this crop migration is weakening local knowledge that has been the basis of traditional land use systems in the Region. Participatory diversity maps combined with digitally processed information on land use and biotic and abiotic pressures will strengthen the role of smallholders as ecosystem service managers and help preserve the diversity of potato. 

How will you pilot it?. Describe the implementation plan, including any new technologies or tools that will be developed.
[bookmark: _GoBack][bookmark: OLE_LINK27][bookmark: OLE_LINK22]A pilot study will be implemented in the Community of Castillapata in Yauli-Huancavelica, Peru. The idea behind the project focusses on Big Data approach to harness and combine harmonized data sets from multiple sources including: i) data from historical potato landrace registers (1950),  ii) passport data from CIP’s Genebank (1970-1990), and iii) open access data from participatory mapping (CIP’s Dataverse repositories, 2010-2016). Additional data will be collected in the defined target community, where older members will participate in a workshop to help identifying the potato production zones 15 and 45 years ago and help to develop a detailed inventory of potato landraces for the community.  A fixed-wing drone will be used to obtain high resolution imageries of the community to develop a high detail digital elevation model (DEM). All active plots of the community will be mapped and we will identify the number and relative frequencies of varieties per plot.

[bookmark: OLE_LINK25]Weather stations will be installed throughout the community with the purpose of taking hourly data of temperature, relative humidity and rainfall. Spline models will be used to interpolate the weather station data using the DEM as co-variable to obtain the climatic layers. Two DSSs will be used to estimate pest and disease risk will used the generated climate layers: i) the ILCYM model to estimate the distribution of Phthorimaea operculella (PTM) and ii) SIMCast to estimate the risk of Phytophthora infestans. To validate the results of the DDSs outputs, the presence of moths (by trapping) and late blight (by severity assessment) will be evaluated in selected fields throughout the community. 

[bookmark: OLE_LINK28]Each layer of information will allow to evaluate different dimension of the current distribution of potatoes, pests and diseases. This will help to communicate and understand the actual upward shift in potato.

Explain how the work will be performed within the budget and time (12 months) allowed?
The first phase of the study (months 1-3) will include the designing the survey and installing the weather stations with an estimated cost of US$ 10,000. Data collection and processing will take place in the second phase (months 4-12), with an estimated cost of US$ 90,000. The total projected costs for this pilot will be US$ 100,000.

What essential data will be generated during this pilot? 
· High resolution imageries (10 cm pixel resolution) of the community. 
· High detail digital elevation model (100 cm pixel resolution) and 3D maps. 
· [bookmark: OLE_LINK24][bookmark: OLE_LINK23]A one year database of 25 weather stations for temperature, relative humidity and rainfall. 
· Climatic layers for temperature, relative humidity and rainfall. 
· DDSs outputs for Phthorimaea operculella and Phytophthora infestans
· A one year database of the presence of moths and late blight severity in selected fields.
· [bookmark: OLE_LINK26]A database of the current biodiversity of potato landraces in the community
· A map and database about potato production zones in 1970 and 2000. 

If the pilot is successful, what are the next steps?
If our pilot is successful, the next step would be to develop a mobile App which combines all information to strengthen real data collection and exchange, implementing crowd sourcing in Quechua speaking smallholder communities. 
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