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.1145/3233020.3233040.11453233020fig2fig3 The economic, environmental and social development of Peru is expected to
increase from the end of the period to 2025 ([@bib25]). There are an increasing number of climate change related disasters,
food crises and drought threats, affecting the country ([@bib25]). An example of such an event is the construction of the
pipeline 'Sopasal Hidrocarburera -- Pisabato B-20H' or 'Trans Cajamarca -- B-20H', in July 2014. The estimated costs of the
pipeline were between US\$ 1,000 and US\$ 1,200 million. The estimated construction cost of the pipe was US\$ 120 million.
However, the construction cost of the pipeline was underestimated. The actual cost would be approximately three times that
estimate. To mitigate the environmental impact, the pipeline was buried and some of the areas of impact have been managed for
ecological recovery. The current drought in the country affected much of the country between mid-June and mid-July. The 'San
Jose Island' (approximately 71 × 73 km), in the Ucayali river, was affected by this drought ([@bib22]). According to [@bib23],
up to 70% of the fish population of the upper Ucayali were affected. The area of the upper Ucayali was estimated at
28,000 km^2^ ([@bib23]). According to the Ministry of Environment (2018), the areas of upper Ucayali at risk of drought are
between 15,000 and 30,000 km^2^ ([@bib4]). The drought is expected to end by December 2018, with the next period of
normal rainfall in April 2019 ([@bib4]). 2.1. Study area {#sec2.1} --------------- The study area is located between the latitudes
23° and 29°20′ north and between the longitudes 74° and 78°10′ west ([Fig. 2](#fig2){ref-type="fig"}). It is located on the
Pacific coast in northern Peru, and extends through six departments: Amazonas, Lima, San Martín, Tumbes, Piura and
Cajamarca. The study area is one of the most densely populated areas in Peru. 2.2. The conceptual model 82157476af
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