







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Reviews Earth & Environment]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature reviews earth & environment

	perspectives

	
                                    article


    
        
        
            
            
                
                    	Perspective
	Published: 01 August 2023



                    Toward impact-based monitoring of drought and its cascading hazards

                    	Amir AghaKouchakÂ 
            ORCID: orcid.org/0000-0003-4689-83571,2, 
	Laurie S. HuningÂ 
            ORCID: orcid.org/0000-0002-0296-42551,3, 
	Mojtaba SadeghÂ 
            ORCID: orcid.org/0000-0003-1775-54454, 
	Yue QinÂ 
            ORCID: orcid.org/0000-0003-1664-45165, 
	Yannis MarkonisÂ 
            ORCID: orcid.org/0000-0003-0144-89696, 
	Farshid VahedifardÂ 
            ORCID: orcid.org/0000-0001-8883-45337, 
	Charlotte A. LoveÂ 
            ORCID: orcid.org/0000-0002-8248-10091, 
	Ashok Mishra8, 
	Ali Mehran9, 
	Renee Obringer10, 
	Annika Hjelmstad1, 
	Shrideep Pallickara11, 
	Shakil Jiwa2, 
	Martin HanelÂ 
            ORCID: orcid.org/0000-0001-8317-67116, 
	Yunxia Zhao1, 
	Angeline G. PendergrassÂ 
            ORCID: orcid.org/0000-0003-2542-146112,13, 
	Mazdak Arabi14, 
	Steven J. DavisÂ 
            ORCID: orcid.org/0000-0002-9338-08441,2, 
	Philip J. Ward15,16, 
	Mark Svoboda17,18, 
	Roger Pulwarty19 & 
	â€¦
	Heidi Kreibich20Â 

Show authors

                    

                    
                        
    Nature Reviews Earth & Environment

                        volumeÂ 4,Â pages 582â€“595 (2023)Cite this article
                    

                    
        
            	
                        1923 Accesses

                    
	
                        3 Citations

                    
	
                            36 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Hydrology
	Natural hazards


    


                
    
    

    
    

                
            


        
            Abstract
Growth in satellite observations and modelling capabilities has transformed drought monitoring, offering near-real-time information. However, current monitoring efforts focus on hazards rather than impacts, and are further disconnected from drought-related compound or cascading hazards such as heatwaves, wildfires, floods and debris flows. In this Perspective, we advocate for impact-based drought monitoring and integration with broader drought-related hazards. Impact-based monitoring will go beyond top-down hazard information, linking drought to physical or societal impacts such as crop yield, food availability, energy generation or unemployment. This approach, specifically forecasts of drought event impacts, would accordingly benefit multiple stakeholders involved in drought planning, and risk and response management, with clear benefits for food and water security. Yet adoption and implementation is hindered by the absence of consistent drought impact data, limited information on local factors affecting water availability (including water demand, transfer and withdrawal), and impact assessment models being disconnected from drought monitoring tools. Implementation of impact-based drought monitoring thus requires the use of newly available remote sensors, the availability of large volumes of standardized data across drought-related fields, and the adoption of artificial intelligence to extract and synthesize physical and societal drought impacts.
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                    Fig. 1: Drought monitoring timeline.[image: ]


Fig. 2: The European drought of 2003.[image: ]


Fig. 3: Snow drought examples.[image: ]


Fig. 4: Drought-related processes and cascading hazards.[image: ]


Fig. 5: Snow drought impacts on the agriculture sector.[image: ]
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