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Hawaid Supersite success story

Supporting the response to the 2018 lower East Rift Zone
and summit collapse at Klauea Volcano, Hawaii

Since 1983KdaueaVolcano, on the Island of Hawgihas actively eruptefilom vents on the
volcands East Rift Zonén the vicinty of thePuiu &e&gdcone. Lava from this longerm

eruption was responsible for destroying over 200 homes, including nearly all of the village of
Kalapanaon the southeast coast bttisland. Thigkast Rift Zone eruption was joined in 2008
by eruptive activity at the summit, where a persistent laka formed in a vemtested inside
Halemaumatu crater withinkKgaueacaldera. Summit activity was responsible for greatly
increased gas emissions tkapeciallympactedhe south and west parts of the island.
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KdaueaVolcano, on the Island of Hawai Rift zones radiate to the east (ERZ=East Rift Zone) and southwest
(SWRZ=Southwest Rift Zone) from the summit caldevants in thevicinity of Putu &&sihave ben activéy
erupting lava (noted by red areas)ce 1983, and lava lake has been presanthe summit since 2008.

TheHawaid Supersite wasitiatedin 2008 (and ma@e permanent in 2012y a means of
supporting scientific investigations into volcanic and earthquake activity on the Island of
Hawaid, and also to providdata in support of emergency management operatdhg even
of a volcanic crisis
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In early 2018, inflation of théuiu &&ieruptive vensuggested an ipending change in
eruptive activity. Past inflation eventsRaitu éeeii@have culminated in the formation of ame
eruptive vent, usually within a few kilometersRiitu 634 By April 17, the Hawaiian Volcano
Observatory issued adicanicActivity Notice that warned of a potential changehe behavior

of the volcano

On April 30, the crater floor dPuiu sesidcollapsedas magma drained to feed a nexagmatic
intrusion. Unlike past intrusiorsnce 1983this one propagated quite far down the East Rift
Zone, emerging 20 km frofuiu &&d(40 km fromthe summit)in the Leilani Estates
subdivision. The opening of the rift zodeestimatedo be at least 4 meters in some pléces
causedstress to build on the fauhiat underliei aueds south flank, and on May 4 the fault
ruptured in a M6.9 earthquak®uring that event, which walke largest earthquake in Ha@ai
since 1975the south flank moved towards the sea by about 0.5 mé&ees the ensuing weeks,
24 individual eruptive fissures formatbngK daueds lower East Rift Zone By late May,
eruptive activity focused on a single fissure, which fed a lava flow thaheel the ocean at the
eastern tip of the islandThe eruption rate remained very hdghomeof the highest sustained
lava eruption rates ever recorded in Hawdauntil early August, when activity waned and
mostly ended. By this timéhe lava flow field covere®5.5 knt, 875 acres fonew land had
formed along the coastlineyer 700homes had bednst, and over 4&m of roads were
inundateddue to the eruption of about 0.8 kof lavad equivalento about 8 years of magma
supply to the volcano
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Map of Kilauedas lower East Rift Zongenerated by #hHawaiian Volcano Observatory éigust 14, 2018
Purple areamdicate regions of past lava flows (in 1840, 3.98nd D60), while red areas aredm2018. Blue lines
indicatetopographigaths of steepest descent, which were used to forecast initial flow Béglek. lines are roads.
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Themassive effusion of lava caused an extraordinary amount of summit deflation as magma
chambers beneath@dueacalderadrained to feed the lower East Rift Zone eruption. The
subsidence occurred mecemeal fashion starting in earnest by late May, anddaigr~M5.2
earthquakeaccompaniednany meters of caldera floor subsidenBriring May and June, ash
plumes were generated during the collapse events, some reaching as high as 30,000 feet above
sea level.By early August, when subsidence ceased, the caldera floor had dropped by a
maximum of 500 meters, withtatal volume loss (based @omparisons of topographic maps

from before and after the dapsé of about 0.825 kid thelargest collapsé the 200 year

written history of the volcano.
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Top panels show shadedigéimaps fran before and aftd{gaueds summit collapse. Bottom profitpveseast
west cross section through the area of maximum subsidence, which exceeded 500 meters.

A variety of datasets were used to tr&jaueds eruptiveactivity. Groundbased sensors

included GNSS and tilt stations to record surface deformatiosegisthometers to measure
earthquake activity. Spatmsed resources were especially valuable for the synoptic view
provided by satellé imagery. In particular, Synthetic Aperture Radar (SAR) data were critical
for assessig surface deformation over broad areas and tracking changes in surface
characteristics due to collapse at the summit and lava flow activity in the lower East Rift Zone.
These data formed a crucial component of the eruption response by the U.S. GeBlogeal
Hawaiian Volcano Okewvatory (HVO), which reported obseations of eruptive activity and
forecass of thelikely evolution of thevolcanism toHawaii County Civil Defense, which was
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the agency tasked with the management of the ct) will also lead the scientific response

to the eruption.Globally, no caldea collapse event has been as well recorded. Futuiestu

will address not only the dynamics of the lava flow effusion and summit collapse, but also how
Kdauearecovers from this massive disruption ®ntagmatic systemin this work, the Hawadi
Supersite will be an invaluable resource for scientists around the wiool@re contributing to a
better understandintpe evolution and hazards Kflauea and other volcanoes by analogy.

TerraSARX amplitude images of the lower East Rift
Zone ofK § | avoleamo from before (top), during
(middle), anchearthe end lpottom) of the 2018
eruptive ativity. Thedata captur¢hedevelopment
and subsequent degradatioredfiva channel
(indicated bydark sinuous ling.
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Sequence of Sentinélinterferograms spanning tietiationof the lower East Rift Zone dike intrusi¢iop), onset
of lower East Rift Zone eruption and M6.9 south flank epréke(middle), and ceeruption, postearthquakdime
periods(bottom)
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CosmaSkyMed ampliudeiatafrom before (left) and aftdright) collapse oK daueds summit calderalmages are
registered to a LIDAR DEM, which has no data in areas that are HRegkcircles indicate the locations of the
Hawaiian Volcano ObservatofidVO) and VolcandHouse hotebn the rim ofKJaueacaldera.

For more information on the 2018 lower East Rift Zone and summit collapse 0 | a u e a
Volcano, visithttps://volcanoes.usgs.gov/observatories/hvo/activity 2018.html
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