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Abstract
Decision and policy makers in disaster management are compelled to look at alterna-
tive measures during the COVID-19 pandemic. They require integrated measures to both 
reduce the spread of COVID-19 and response to disasters. The measures to mitigate dam-
age of disaster amid COVID-19 can become expensive and inefficient compared to single 
disaster responses, resulting in delays. Hence, a balance is crucial to successfully man-
age co-occurring disasters, and new holistic approaches are necessary to produce efficient 
responses during the COVID-19 outbreak.
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1  Introduction

The global context towards sustainable development has essentially changed with the 2019 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2 or COVID-19) pandemic. 
The world faces the greatest social, economic and environmental challenges (UNDP 2020). 
COVID-19 emerged from a probable zoonotic origin in the Hubei province of China in 
early December 2019. It rapidly spread throughout the world and was declared a pandemic 
by the World Health Organisation (WHO) on 11 March 2020 (WHO 2020a). As of 6 Feb-
ruary 2021, the WHO reports 104,370,550 million confirmed cases and 2,271,180 con-
firmed mortalities in 223 countries across the globe (WHO 2020b). This pandemic is char-
acterised by its rapid spread, differential recovery rate and susceptibility to elderlies and 
people with weak immune system (Shaw et al. 2020). This outbreak was declared as a pub-
lic health emergency of international concern (PHEIC) by the WHO on 30 January 2020 
and therefore requires an integrated international response (Kelland and Nebehay 2020). 
It is not just a health crisis but also a humanitarian and developmental challenge. It has 
severely affected the social, economic and environmental progress of countries with high 
rates of poverty, fragility and conflicts (UNDP 2020).
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COVID-19 as a health emergency has introduced many challenges to disaster manage-
ment as disasters strike simultaneously during the pandemic (Chatterjee et al. 2020; Phil-
lips et  al. 2020). The restrictions imposed for COVID-19 can significantly constrain the 
flood emergency and recovery responses. One example of this is the impact of the COVID-
19 lockdown as it reduces the measures for flood risk management in Bihar, India (Khan 
2020). This can exacerbate the risks associated with flooding in the monsoon season in 
the region. As a result, the affected areas can become epicentres of the pandemic explo-
sion (Htoon et  al. 2020). With dual hazards, the concerned authorities are confronting 
unprecedented challenges to manage co-occurring disasters (Amarnath 2020; Quigley et al. 
2019). In Bangladesh, the authorities faced challenges in implementing social distanc-
ing and other preventive measures for COVID-19 amid the cyclone Amphan (Htoon et al. 
2020). In India, there is a double-edged problem of regular flooding and rising COVID-19 
cases in crowded slums during monsoon season (Hollingsworth 2020). There are many 
lessons the world can learn from such a serious outbreak, which can be applied to com-
pose efficient disaster management system (Chatterjee et al. 2020; Quigley et al. 2019). For 
instance, countries with early warning systems for floods such as Nepal used these systems 
for COVID-19 risk communication with its population (Htoon et al. 2020) which helped 
to efficiently contain the spread of the virus, comparatively to other South Asian countries 
such as India, Bangladesh and Pakistan (WHO 2020c). In addition, effective cooperation 
is also important at the national, regional and international levels. The role of commu-
nities, stakeholders and governments at the local level is gaining importance in response 
to floods amid COVID-19 due to imposed travel restrictions for the outside world (Htoon 
et al. 2020). The main response challenges to simultaneously address multiple disasters are 
response preparedness and trade-offs, compounded susceptibilities of vulnerable groups, 
and cooperation with civil society and frontline workers. There is also a need to revise 
standard operating procedures (SOPs) and contingency plans to enhance multi-hazard dis-
aster management system (UNDRR 2020a). This pandemic therefore offers an opportunity 
to make the world resilient to multiple hazards by systematically evaluating lessons learned 
from the COVID-19 response for disaster risk management.

2 � Multiple disasters amid COVID‑19

Managing disasters amid the COVID-19 pandemic is an emerging challenge (Phillips 
et  al. 2020). In  situations where disaster managers are dealing with multiple disasters at 
once, response to one disaster can exasperate another disaster. An example of this is the 
hindrance to safe evacuations during flooding due to the COVID-19 travel restrictions 
(UNDRR 2020a).

Only a few months after the COVID-19 pandemic was declared, various climate haz-
ards have been reported within the timescale of the pandemic, endangering public health 
and infrastructures further. As the nature of threats varies and such hazards are ubiquitous 
throughout the world, it has become a global problem. Many hazards are already caus-
ing interruptions or probably will do so in the coming months (Fig.  1 based on dataset 
provided in the supplementary file). The most immediate hazards are storms, floods and 
droughts resulting in disruptions amidst the pandemic (Phillips et al. 2020). The category 
5 tropical cyclone Harold passed over the Solomon Islands, Vanuatu, Fiji and Tonga within 
less than a month after the start of the outbreak causing widespread destruction in large 
areas of these developing island nations (UNDRR 2020a; WMO 2020). Flooding in Ottawa 
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City and the province of Manitoba in Canada was exacerbated due to the pandemic restric-
tions and preventive measures (Manitoba 2020; Ottawa 2020). The authorities in Japan 
stopped receiving volunteers for rehabilitation works due to COVID-19 in areas damaged 
by Typhoon Hagibis. This eventually delayed the disaster recovery operations (CB 2020; 
CWSJ 2020; NCSW 2020; Osumi 2020). The government and humanitarian assistance 
organisations faced a dual challenge of managing cyclones and COVID-19 in highly dense 
refugee camps in Cox’ Bazar, Bangladesh (ISCG 2020). The local authorities in South 
Africa struggled in implementing physical distancing to prevent the spread of COVID-19 
in informal settlements during flooding events. Zimbabwe faced a serious shortage of water 
due to drought causing food insecurity amid COVID-19. This subsequently affects the 
South African countries where public and emergency services are stretched and response 
to dual disasters  is further impaired (FEWSNET 2020). Extreme heat waves, as already 
experienced in Florida and the south-western United States (US), can affect emergency 
services and hospitals in cities. This can also result in high morbidity and mortality rates 
during the pandemic (NOAA 2020). In addition, wildfires overlapped with response to the 
COVID-19 pandemic in the US causing disruption of preventive measures for wildfires and 
training programmes for firefighters (Groom 2020). This is already apparent in Australia 
where extreme bushfires have led to an increase in the COVID-19 morbidity rate (Wu et al. 
2020).

3 � Future strategic actions

New holistic approaches are required to effectively respond to disasters while managing the 
COVID-19 outbreak. This is especially so given the likelihood that the debilitating impact 
of the COVID-19 outbreak will endure for the longest in those countries least equipped to 

Fig. 1   Climate hazards during the COVID-19 outbreak throughout the world  for the period October 
2019 - August 2020  based on dataset provided in the supplementary file. Only a few months following 
the COVID-19 pandemic, various climate hazards have reported with the pandemic and endangered public 
health and infrastructure
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build resilience. The complexity of the dual risks cannot be managed by a single agency. 
Instead, an integrated global effort is needed to create an efficient disaster response with 
support from aid agencies and the international community. Improper response to disasters 
during the pandemic can increase the spread of COVID-19 and worsen effects resulting in 
additional human losses and socio-economic damage. For example, response where ade-
quate physical distancing is not observed can result in the spread of COVID-19 in respond-
ers, volunteers and other staff members of disaster management. In addition, response to 
disasters can be inadequate to reduce damage under strict COVID-19 measures. Hence, 
an in-depth assessment of disaster responses amid COVID-19 and lessons learned from 
COVID-19 response is needed in order to create an efficient disaster management for disas-
ters striking simultaneously. It will help in devising policies and approaches to better man-
age co-occuring disasters of e.g., flooding in a future where COVID-19 may be endemic in 
populations.

4 � Integrated policy response for multi‑hazards management

An integrated policy is required for managing disasters during the pandemic. A few papers 
have been published in this regard for managing floods amid COVID-19 (Ishiwatari et al. 
2020; Simonovic et al. 2021). New approaches (e.g., Fig. 2) would aim to protect the most 
vulnerable and empower all people to make informed decisions enhancing resilience and 
reducing vulnerability with emphasis on appreciating multi hazard early warning systems.

Human wellbeing and inclusiveness alongside multi hazard early warning systems must 
be incorporated in disaster management. The main goal must be to protect elderlies, disas-
ter management staff and first responders. The focus should be on priority areas based on 
early warning and forecasting systems (Amarnath 2020; Quigley et al. 2019). Multi-hazard 
early warning systems has useful lessons for managing co-occurring disasters and there-
fore can further be studied. These systems assure the capacity and willingness to prepare 
for a worst-case scenario. Local authorities can ensure the implementation of preventive 

measures for COVID-19 to protect staff from the risk of infection. In addition, vulnerable 
populations need specific attention in disaster management. These groups are at high risks 
amid disasters  and also during the pandemic (CWSJ 2020; UNDRR 2020b; UN-Habitat 

Fig. 2   Integrated policy response for managing disasters amid the COVID-19 pandemic. Source: Author
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2020). Local communities can play a vital role in response to disasters in the pandemic 
(UN-Habitat 2020)  and can  also be involved in capacity building. Local governments 
must support autonomy and enhance the capacity of local communities to respond to such 
disasters by improving technical and financial support (Ishiwatari 2012). Effective disas-
ter  risk knowledge and use of  technology is essential in reaching and engaging commu-
nities in response operations (Quigley et  al. 2019). It would also help in raising public 
awareness for implementing and improving community-based actions such as social dis-
tancing and selft-awareness. Focus can also be given to machine learning and deep learn-
ing based simulation methods for disaster management. The involvement of scientists and 
WASH (water, sanitation, hygiene) experts would be beneficial. Multi-sector coordination 
is crucial particularly water, sanitation, emergency and healthcare sectors for an effective 
response  (Htoon et al. 2020; GWOPA 2020). All these aspects would help in enhancing 
resilience and reducing vulnerability of the society. To conclude, a balance is crucial to 
successfully manage co-occurring disasters, and new holistic approaches are necessary to 
produce efficient responses during the COVID-19 outbreak.
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