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Introduction

In the eventuality of a nuclear war, long-term permanence of aerosol in the stratosphere could cause a severe climate shock, causing a nuclear winter (NW) that would disrupt the food system [1]. Along with the climatic effects, the deployment of one (or several) nuclear weapons could trigger a high-altitude electromagnetic pulse (HEMP) capable of destroying the electrical grid infrastructure and electronics, disabling fossil fuel extraction and industry for a long time [2].

To prevent mass starvation, a variety of foods resilient to the climate shock would be required, such as extracting proteins from leaves and relocating cold tolerant crops [3]. Another promising intervention not yet analysed is expansion of cropland area, which has significant implications for our ability to respond. Because of NW, current cropland area would not be enough to supply everyone their daily calorie requirement [4]. Areas considered unsuitable for agriculture in current conditions could become proper enough to host crop growth in NW conditions. Cropland expansion would involve preparing other land types for cultivation, which could be the key to prevent people from starving.

Objectives

This work explores the potential of cropland expansion through land conversion as a resilient food solution in case of a NW with loss of industry, and aims to quantify the non-cropland area appropriate to grow crops in these conditions, the feasibility of converting and farming the land with traditional methods, and the number of people fed.

Methodology

Crop growth during a NW without industry in both cropland and non-cropland areas can be simulated using a crop model, to determine how much area is suitable in this case. By assessing the food production potential of this land, it is possible to build a supply curve that prioritizes the conversion of the most productive land first.

For expansion of cropland area, the land in question needs to be cleared and farmed, which requires the use of draft animals and sometimes human labour. Therefore, it is necessary to calculate the number of draft animals needed, their number of work hours, and their feed and energy requirements in a NW. The number of equipment units readily available and the units that would be made or retrofitted from previously existing equipment also needs to be determined, such as ploughs, harrows, hoes, scythes, and sickles.

Findings

The results are the number of people fed as a function of time after the catastrophe and at what approximate cost, as well as the updated patterns of cultivation under the new disaster conditions - which are vital inputs for trade and accessibility modelling.

Significance of the work for policy and practice 

Given that food supply systems have become very globalised and interconnected, a catastrophic shock in a region could subsequently impact others, which could jeopardise food availability on a global scale. To bridge the gap between the depletion of food stocks and the scaling up of other resilient foods, adaptations to our current food systems should be made as soon as the catastrophe happens to increase food availability [5]. The implementation of the cropland expansion plan could be key to preventing people from starving.
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