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How AI Can Boost Disaster Response and 
Recovery

Rapid analysis of satellite images is crucial for post-disaster response. Photo credit: ADB.

Artificial intelligence enables rapid analysis of satellite images to assess 
damage and priority areas. 
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Introduction

Building disaster-resistant cities is an important element in achieving the sustainable development goals 

adopted by the United Nations.

Data collected by the Office of US Foreign Disaster Assistance and the Centre for Research on the 

Epidemiology of Disasters for natural hazards across occurrences shows the number of disasters across 

the globe has risen by 74.5%, comparing data from 1980–1999 with 2000–2019.

The Intergovernmental Panel on Climate Change reports that the average global temperature has risen 

0.85 degrees from 1880 to 2012 and is projected to rise further, affecting human society and the 

ecosystems.

https://www.usaid.gov/who-we-are/organization/bureaus/bureau-democracy-conflict-and-humanitarian-assistance/office-us
https://www.cred.be/
https://www.cred.be/
https://www.ipcc.ch/


Analysis

Remote sensing technology using satellite images is now being used to investigate post-disaster 

situations, and to formulate reconstruction plans. In recent years, the number of commercially available 

satellites (e.g., Airbus, Maxar) has increased, and international charters have been created to obtain 

satellite images more easily during emergencies caused by natural hazards, such as earthquakes, 

heavy rainfalls, and wildfires.

The far-reaching impact of many natural hazards requires the rapid analysis of large numbers of images, 

which was conventionally done manually by people. This involves extracting from satellite images such 

information as damaged locations, sediment volume, number of victims, and building wreckage, which 

are crucial for post-disaster response.

Artificial intelligence (AI) is capable of rapidly analyzing large amounts of satellite images in a short 

period of time.

During the 2018 Hokkaido earthquake in Japan, AI was used for landslide detection. It took about 5 days 

for skillful engineers to distinguish between damaged places and misleading locations, such as 

farmlands and roads. Image interpretation by AI takes only 5 minutes to detect damaged places with an 

accuracy of 93% compared with human visual interpretation.

In the 2011 Tohoku earthquake, AI analysis was used to detect damages to houses. The work was 

carried out to understand the locations of houses that were washed away by the subsequent tsunami. 

The AI was able to spot the affected houses with an accuracy of 94%.

Damage assessment from earthquake and subsequent tsunami using satellite data and AI. 
Image credits: DigitalGlobe, Inc. and PASCO.

Remote sensing satellites are classified into two categories: optical satellites and synthetic aperture 

radar (SAR) satellites. An optical satellite provides almost the same images as human visual sense. 

Although visual interpretation of optical satellite images is relatively easy, the chance of acquiring these 

images is sometimes limited because of weather conditions, such as clouds and rainfall. On the other 

https://www.airbus.com/space/earth-observation/portfolio.html
https://www.maxar.com/
https://disasterscharter.org/web/guest/home;jsessionid=85EB79992AAD8E83A1D090B0A6271349.APP1

