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Remote sensing was used to gather data on the eruption. Imagery was 
obtained through Opentopography, Sentinel Hub, and Copernicus. 
OpenTopography is a high-resolution data base that provided data from 
3 surveys covering the 3 areas of interest during the eruption. The 
surveys were taken June 2009, June 2018, and July 2018 and cover the 
Halema’uma’u crater, Puʻuʻōʻō, and Ahu’ailā’au. Sentinel Hub provides 
satellite imagery from multiple satellites. Sentinel-2 L1C and Landsat 
8-9 were used to view the eruption at different dates. These images were 
viewed in false color. NIR is shown in red, red is shown in green, and 
green is shown in blue. This is a common convention in remote sensing 
as combining them turns the vegetation red and allows the black basalt 
from the fresh lava flows to be clearly visible. Copernicus provided a 
20x20° tile to determine the land cover change from before and after the 
eruption. A 200m landcover grid was taken at the site of Ahu’ailā’au.
The calculations and analyses were completed in the GIS program, 
Microdem. Microdem was used to convert the data to a viewable form 
to then analyze the elevation and intensity.

Kilauea is the world’s most active volcano and is located on the Big 
Island of Hawaii. The 2018 eruption of Kilauea significantly changed the 
landscape of Hawaii and can be viewed at 3 separate locations: the 
Halema’uma’u crater, Puʻuʻōʻō, and fissure 8 (“Ahu’ailā’au”). The 
increase in pressure below the surface caused the crater floor at 
Halema’uma’u and Puʻuʻōʻō to rise. In 2018, the summit at 
Halema'uma'u erupted causing the crater to collapse and release lava 
underground to flow to Puʻuʻōʻō. The crater collapsed at Puʻuʻōʻō and 
the lava continued to move underground through the rift zones to break 
through the surface at Ahu’ailā’au. These events allowed lava to cover 
13.7 mi2 of land off of the lower east rift zone. The lava flows over the 
years can be clearly seen from satellite imagery (figure 1). Satellite 
imagery and LiDAR is used to further analyze the 2018 eruption by 
determining elevation and land cover differences.

Figure 7: Images of 2018 lava flow from Dec 2017, May 2018, and January 2019 
captured with Sentinel-2 L1C

Figure 1: Kilauea basalt lava flow in false color captured with 
Landsat 8-9 (February 2022)

The Halema’uma’u crater collapsed significantly during the 2018 
eruption as seen in the side by side DSMs from June 2009 and July 
2018 respectively (figure 2). The topographic profiles were taken 
with both DSMs. It extends across the crater starting at the west side 
and ending in the center of the Kilauea Caldera (figure 3). It shows 
over a 500 m drop in elevation due to the collapse events.

The Big Island experienced over 60,000 collapse events (figure 4) 
that centralized at the Halema'uma'u Crater and then traveled 
towards Puʻuʻōʻō and through the rift zones. Puʻuʻōʻō inflated and 
collapsed but no visible data was obtained through this research. 
However, the overlapping lava flows over the years can be seen in 
the lidar return intensity image of figure 5.

The effects of Ahu’ailā’au can be seen in figure 6 as the fissure 
opened and the lava flowed east toward the ocean. The darker the 
color, the more intense, meaning the thicker the lava. Figure 7  
shows the spread of the lava at 3 separate dates from the Sentinel-2 
satellite. By January 2019 the eruption was determined to be over 
and the image on the right was the final result of the lava flow. The 
land cover analysis shown in figure 8 shows the land type from 
pre-eruption in 2017 (left) and post-eruption 2019 (right).

This project was inspired by my trip to 
Hawaii over winter break where I spent a 
day walking through the Hawaii 
Volcanoes National Park.

Remote sensing is the use of satellite imagery to obtain knowledge of 
a given area. Using remote sensing along with the use of Microdem 
allows for a more in depth analysis of the changing landscape of 
Hawaii. The results provide a better understanding of how the Kilauea 
volcano erupted in 2018.

Figure 6: Lidar return intensity map taken of 
Ahu’ailā’ua  from July 2018

Figure 2: June 2009 DSM and July 2018 DSM of 
Halema'uma'u Crater

Figure 3: Topographic profiles taken from June 2009 
DSM and July 2018 DSM of Halema'uma'u Crater

Figure 8: 2017 and 2019 landcover grid from 
Copernicus datum

Figure 4: Earthquakes and recorded seismic activity of 
2.5+ magnitude in the year 2018

Figure 5: Lidar return intensity map taken of Puʻuʻōʻō  
from June 2018
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