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Extreme weather events impact the ability of climate adaptation interventions on farmlands to support livelihoods, food production and biodiversity


	
Introduction
Impacts of climate change on agricultural systems have been widely reported (Lesk et al., 2016), accompanied by growing calls for climate adaptation to increase the resilience of food production to accelerating environmental changes. Agriculture – including horticulture, viticulture, arable cropping and livestock farming – is in many instances the basis for rural economies, but is also the largest contributor to biodiversity loss globally. Successful climate adaptation in rural environments therefore requires consideration of how interventions build resilient livelihoods for people, whilst also ensuring protection and recovery of biodiversity. Although certain climate adaptation efforts have successfully improved outcomes for both people and nature, little insight has been gained into why and how failures occur (Dickson et al., 2023). Shifts in the frequency, intensity and distribution of extreme weather events are increasingly documented as a significant factor contributing to management failure in agricultural production and biodiversity management (Tulloch et al., 2020), but are still routinely ignored in many land management plans. It is imperative to address extreme weather impacts to select effective land management and adaptation practices. 

Objectives
Our goal was to review scientific and grey literature on the effects of extreme weather events on the success of biodiversity-focused climate adaptation actions in agri-food production landscapes. 

Methodology
We first conducted a global systematic review of peer-reviewed literature to build an understanding of the extent to which extreme events impact the ability of nature-based climate adaptation actions on farms to simultaneously increase and sustain farmer livelihoods, agro-ecosystem productivity, and biodiversity. Because biodiversity was not routinely reported in these interventions, we compiled a comprehensive list of climate adaptation interventions specifically targeting native species recovery in Australia, and conducted a second review of the peer-reviewed literature and grey literature (recovery plans, government reports) to discover when extreme weather events affect climate adaptation success for threatened species, and the reasons for management failure when extreme weather events occur.

Findings
Our global review of >80 biodiversity-focused climate adaptation interventions on farms revealed simultaneous positive outcomes for people’s livelihoods and food production following interventions such as introducing native or non-native trees and shrubs into or around cropping or grazing fields. However, 30% of interventions failed to achieve win-win outcomes for both people and the environment due to extreme weather events such as droughts, floods, heatwaves, and winds. Crop yield reduction was the most frequently reported impact, followed by water insecurity, increased pests and diseases, and reduced food security. Similarly, from >200 climate adaptation projects for native flora and fauna on farms across Australia, we discovered that more than half (particularly those involving conservation introductions outside and within historic ranges, and habitat manipulation) were unprepared for extreme weather events, which often resulted in negative biodiversity outcomes such as species mortality and reduced recruitment, and wasted funding by government agencies and non-government organisations on ineffective actions. 

Significance of the work for policy and practice 
Our work highlights the importance of effectively using both climate data and extreme weather forecasting throughout the project cycle to ensure that climate adaptation initiatives result in positive outcomes for both people and nature. By incorporating these findings into planning and implementation processes, policy makers and practitioners can enhance the effectiveness and sustainability of climate adaptation efforts, ultimately fostering greater resilience in biodiversity management in agricultural landscapes worldwide.
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