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The night’s darkness still lingered as residents of Kyiv, Ukraine, awoke to the sound of explosions in the early 

morning of February 24. Missiles struck the capital city just minutes after Russian President Vladimir Putin 

announced a special military operation in Ukraine. The attacks quickly spread across central and eastern 

Ukraine, and the fighting continues as Russian forces target Ukraine’s cities and military bases. 

The Payne Institute’s Earth Observation Group (EOG) can capture a unique view of the ongoing conflict in 

Ukraine using satellite data provided by the Visible Infrared Imaging Radiometer Suite (VIIRS) onboard a 

Joint Polar Satellite System co-operated by NOAA and NASA. The EOG’s VIIRS Nighttime Lights (VNL) 

product can display nighttime lights while the group’s VIIRS Nightfire (VNF) product can detect thermal 

anomalies on the Earth’s surface. 

 

 

 

 

 

 

 

 

 

 

 

https://payneinstitute.mines.edu/eog/
https://earthdata.nasa.gov/earth-observation-data/near-real-time/download-nrt-data/viirs-nrt
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February 24 & February 25 

 

Figure 1: The nighttime light images of February 24 (prior to Russia’s invasion) and February 25 (the first night 

following Russia’s attack). The red indicates the brightness has decreased, the yellow indicates the brightness is similar to 

usual, and the green indicates the brightness has increased. 

 

As the fighting began, a curfew was announced and thousands of residents fled the Kyiv while others 

prepared to fight or took shelter in underground metro stations. The abrupt change in activity following the 

day of the invasion was captured in EOG data. While the lights of Ukrainian cities on February 24 show 

relatively normal brightness levels, the image from one day later tells a different story. On the night of 

February 25, the first night after Russia’s attack, the city lights of Kyiv dimmed.  
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Figure 2: An image showing lights of Ukraine and surrounding countries on February 25, the first night following 

Russia’s invasion. 

With strict curfews and hundreds of thousands of people fleeing their homes across the country, many cities 

in Ukraine have shown similar patterns of dimming. The difference is particularly clear when comparing 

Ukraine’s cities to those of surrounding countries, which largely seem to be experiencing normal brightness 

levels without disruption. 

 

 

 

 

 

 

 

 

 

https://www.reuters.com/world/europe/ukraines-kyiv-mayor-extends-curfew-2022-02-26/
https://www.cnn.com/europe/live-news/ukraine-russia-news-02-27-22/h_bc14116932215c033e577e7d60e23dbf
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February 26 

 

Figure 3: A zoomed in view of Kyiv and nearby locations with unusual light patterns on the night of February 26. 

 

There are some notable exceptions to the overall dimming of city lights across Ukraine. The western city of 

Lviv, for example, appeared to have similar brightness levels even after Russia’s initial attacks across the 

country. Lviv has a curfew like Kyiv, but it has also become an active hub for soldiers being sent to fight in 

the east and residents fleeing the country or taking shelter from the fighting. Additionally, staff for NATO 

and the U.S. Embassy are working in Lviv after being relocated from Kyiv as tensions rose prior to Russia’s 

invasion. 

To the north, the Chernobyl Nuclear Plant, which was seized by Russian forces, also displayed bright lights 

despite normally being dark. Following the site’s capture, Ukraine officials reported that there was a slight 

increase in radiation levels from the plant, but it was likely due to military activity stirring up the radioactive 

topsoil. The Buryakivka radioactive waste site, which is within the 2,600 kilometers (1,000 square mile) 

exclusion site surrounding Chernobyl, also showed brighter lights than usual on February 26. 

The city of Vasylkiv, which is 30 kilometers (18 miles) south of Kyiv, displayed a large increase in brightness 

due to a massive fire that broke out when fighting at an air base caused a nearby oil storage facility to explode. 

The flames lit up the sky outside of the capital city and residents were told to close their windows to protect 

themselves from the fire’s harmful smoke and fumes. 

https://www.politico.eu/article/ukraine-lviv-west-refugees-prepares-attack/
https://www.washingtonpost.com/world/2022/02/25/ukraine-russia-chernobyl-hostages-radiation/
https://neftegaz.ru/news/incidental/727387-gorit-neftebaza-v-sele-kryachki-pod-g-kievom-idut-boi-za-aerodrom-v-g-vasilkove/
https://www.pravda.com.ua/rus/news/2022/02/27/7326328/
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Figure 4. The EOG detected both the visible light and heat created by a large fire near the Vasylkiv Air Base on the 

night of February 26. The green light indicates brighter-than-normal conditions, and the colors of the pushpins indicate 

the temperature of the fire, with yellow over 1100°C and red over 1300°C. 

 

In addition to the brightness detected by the EOG’s VNL, the intense heat of the fire was also detected by 

the group’s VNF product. The fire was detected in multiple pixels on satellite images, which means it covered 

several square kilometers. The EOG determined that the fire’s temperature was around 1300°C (2372°F), 

which is typical for oil- and gas-fueled fires, but is much hotter than forest fires, which have temperatures 

closer to 700°C (1292°F). 

The EOG’s nighttime images detected other locations that appear brighter than usual, but the source of these 

lights remains unknown. The pattern suggests that it may be due to more military activity. For example, the 

VNL showed bright lights outside of the town Ivankiv, which is about 30 miles north of Kyiv and likely 

provides Russian forces with strategic access to the capital. 

Similarly, the Mazyr oil refinery located north of Ukraine in Belarus, an ally of Russia, also displayed bright 

lights on February 26. In the days leading up to the invasion of Ukraine, Russia assembled additional troops 

and equipment in Mazyr and has continued to concentrate forces there in the days since. 

 

 

 

https://www.usatoday.com/in-depth/graphics/2022/02/25/satellite-images-ukraine-russia/6921396001/
https://www.usatoday.com/in-depth/graphics/2022/02/25/satellite-images-ukraine-russia/6921396001/
https://www.iswresearch.org/search/label/Ukraine
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February 28  

 

 Figure 5. An image detected on February 28 showed increased light activity moving toward the city of Kyiv. 

During the night of February 28, light activity west of Kyiv began to increase in both number and size. 

Reports of military activity indicate that some of the lights may be Russian forces moving toward the capital 

city. The city of Ivankiv had previously seen an increase in brightness, but by February 28, the light activity 

had grown significantly. Meanwhile, reports showed a 40-mile-long Russian military convoy starting in 

Ivankiv and approaching Kyiv.  

There are also VNF detections in some of the bright areas of new lights, including Ivankiv and Borodyanka, 

which means there may also be fires in these cities. Military activity has been reported in Borodyanka, and 

videos verified by the New York Times show extensive damage and fire in two apartment buildings following 

Russian airstrikes. 

https://www.npr.org/sections/pictureshow/2022/02/28/1083650286/satellite-images-show-40-mile-long-russian-military-convoy-nearing-kyiv
https://meduza.io/feature/2022/02/26/karta-voyny-v-ukraine-posmotrite-gde-idut-boi-segodnya
https://www.nytimes.com/live/2022/03/01/world/ukraine-russia-war?smid=tw-nytimes&smtyp=cur#videos-show-devastated-apartment-buildings-in-a-town-just-northwest-of-kyiv
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 Figure 6. VNF detections indicate potential fires in multiple locations to the west of Kyiv. 

 

As events continue to unfold, the EOG will use additional data and on-the-ground reports to adjust its 

analysis to provide further insight on the conflict in Ukraine. 
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