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1. Abstract

In 2008, the Hawai$upersite was established to encourage collaborative research into volcanic
processes on the Island of Hawai'i, and to aid with the assessment and mitigation of volcanic
hazards to the local population. Made permanent in 2012, the Supersite now hostssediv

array of data from a variety of sources. Comprehensive grtsaséd monitoring, conducted by

the Hawaiian Volcano Observatory and collaborators, consists of deformation, seismic, gravity,
gas emissions, camera observations, and geochemical analpseslfased data include

thousands of Synthetic Aperture Radar (SAR) images provided by numerous national space
agencies, as well as optical and thermal datasets that can be used to detect changes in
topography and variations in thermal and gas emissiossmdlthese datasets, a variety of

insights have been gained into how Hawaiian volcanoes work. For example, magma supply to
Yot dzSF | LIISFNR G2 FtdzO0GdzZ 6S 2y GAYSaoOltSa 2
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Mauna Loa volcanoes, providing a basis upon which to interpret past, present, and future
monitoring data. In additionSupersite data, particularly SAR, have been invaluable for

operational monitoring of deformation and eruptive activitgritical information for

understanding the evolving nature of volcanic hazards in Hawai'i. The wealth of available data

has also facilated the development of new methodologies for processing and analyzing SAR

data, given the large number of images, availability of grebaded data for

calibration/validation, and continuous volcanic activity against which to test new methods. This
combiration of data availability and volcanic activity have led to an extensive publication

record, which demonstrates the success of the Supersites initiative. Recent research has focused
on the 2018 flank eruptionral summit collapse the most significant activity to have occurred

G Yofl dzSI Ay 2 @Sdhdervedralder&dolNiise degidnceieeS Sup&sitd]
datasets have facilitated exploration of, for example, the process of caldera collapse and the
nature of magmatectonic interactions. In addition, pe018 datasets have been important

F2NJ R20dzYSyliAy3a NBaAadzNHSYyOS 2F Yofl dzSIQa Y3y
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has continued to inflate a process that isell documentedby INSAR. Insights from Supersite

data have become invaluable to stakeholders on the Island of Hawai'i, and results provide
exceptional fodder for scientific exploration intoswolcanoes work.

2. Scientists/science teams

Falk Amelung Department of Marine Geosciences, Rosenstiel School Of Marine And
Atmospheric Sciences, University of Miami, 4600 Rickenbacker Cause
Miami, A, 33149, USA,

famelung@rsmas.miami.edu
http://www.rsmas.miami.edu/personal/famelung/Home.html

Simone Atzori Istituto Nazionale di Geofisica e Vulcamgiég via di Vigna Murata 605,
Roma, 00143, ITALMmone.atzori@ingv.it
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UNAVCO, 6350 Nautilus Drive, Boulder, CO 80301 bai&A@unavco.or¢

University of California at Berkeldyept. of Earth and Planetary Science
307 McCone HalBerkeley, CA47204767, USA,
burgmann@seismo.berkeley.ednitp://eps.berkeley.edu/people/roland

burgmann

Central South University, Changsha, Hunan, 410083, CHINA,
ymcch93@gmail.com

Istituto Nazionale di Geofisica e Vulcanologia, Piazza Roma 2, Catani;
95125, ITALYgilda.currenti@ct.ingv.jt
http://www.ct.ingv.it/en/component/content/article/97
curriculumpersonale/60@urrentigilda.html

Department of Geoscience, University of Wiscogsfiadison, 1215 W
Dayton St, Madison, WI, 53706, UgAgl@wisc.edy
http://geoscience.wisc.edu/geoscience/people/faculty/feigl

Institute of Remote sensing and Digital Earth, Chinese Academy of
Sciences, N®.Dengzhuang South Road, Haidian District, Beijing, 1000
CHINAliuguang@radi.ac.cn

NASA Goddard Space Flight Cer@®00 Greenbelt Rd, Bldg 33 G415
Greenbelt, MD20771, USAminjeong.jo@nasa.qqv
https://science.gsfc.nasa.gov/sed/bio/minjeong.jo

Department of Geoinformatics, The University of Seoul, @hdagdong,
Dongdaemurgu, Seoul 13043, REPUBLIC OF KOREAng@uos.ac.kr

Jet Propulsion Laboratory, M/S 3883, 4800 Oak Grove Drive, Pasader
CA 91109, USpAaul.r.lundgren@jpl.nasa.gov
https://science.jpl.nasa.gov/people/Lundgren/

USG&E Cascades Volcano Observatory, 1300 SE Cardinal Ct., Suite 1!
Vancouver, WA 98683, USApoland@usgs.qgqv
https://profile.usgs.gov/mpoland/

Observatoire Volcanologique du Piton de la Fournaise (CAGH)14
RN3, KM 2Plaine des Cafreka RéunionFRANCEchter@ipgp.fr
http://www.ipgp.fr/fr/richt er-nicole

Canada Centre for Mapping and Earth Observation, Natural Resource
Canada, 560 Rochester Street, Ottawa, ON K1A 0E4, CANADA,
sergey.samsonov@nrcancan.gc.cahttp://www.insar.ca/

National Research Council (CNR), Istituto per il Rilevamento
Elettromagnetico delllAmbiente, IREANR, via Diocleziano, 328, Napol
80124, ITAL¥ansosti.e@irea.cnr,it
http://www.irea.cnr.it/en/index.php?option=com_comprofiler&task=use
rofile&user=119&Itemid=100

School of Earth and Space Exploration, Arizona State University, PO |
876004 , Tempe, AZ 8528104, USAshirzaei@asu.edu
http://ratlab.asu.edu/

NationalResearch Coundiistitute for the environment etéromagnetic
survey (CNRIREA)Yia Diocleziano 32&apoli, 80124, ITALY,
tizzani.p@irea.cnr.jt
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http://www.irea.cnr.it/en/index.php?option=com_comprofiler&task=use
rofile&user=134&Itemid=100

Antonio Valentino Advanced REmotgensing SYStems, Via Bistolfi 49, Milano, 20134, ITA

antonio.valentino@aresys.it

Teng Wang Nanyang Technological Universigarth Obervatory of Singapore, N2
01G65, 50 Nanyang Avenugjngapore639798 SINGAPORE,
wang.teng@ntu.edu.sdnttps://earthobservatory.sg/people/wandeng

Thomas Walter Deutsches GeoForschungsZentrum GFZ, Telegrafenberg, 14473 Pots
GERMANhomas.walter@gfzotsdam.de http://www.qfz -
potsdam.de/en/section/physiesf-earthquakesand-
volcanoes/staff/profil/thonaswalter/

Bing Xu School of Geoscience and Hptoysics, Central South University, Changs
Hunan, 410083, CHIN#ybing@csu.edu.cn
Howard Zebker Stanford University, 397 Panama Mall, Mitchell Building 101, Stanford

943052210, USAzebker@stanford.edu
https://profiles.stanford.edu/howarezebler

Scientists/science teamissues

No newscience teanmembers were addeduring this reporting period Communication

between the science teams and PoCs remains limited, and better coordination would be helpful,
especially given th2018 flank eruption and summit collapsedthe numerous resulting

research efforts (which overlap to varying degrees in terms of subject matter and/or datasets).
The COVH29 pandemic has worsened this issue by restricting scientific meetings, where
interactions between independeB8upersite scientists and science teavosild commonly take

place, especially given the numerot® f HodzSdd scientific sessions at conferences like the
American Geophysical Union Fall Meeting

Note that the list of Supeite users provided abovedsmprisedf individuals who have

requested access to CSK data, which are the only Supersite data that truly require PoC
involvement. Other users who may access data via other means (for example, via their own PI
agreements wit space agencies) are not listdtlis difficult to define thecientistsand science
teams for the Hawadi Supersitesincethere are so many people utilizing these data. This
represents an ambiguity that GSNL may need to address a pomt.

3. In situ data

Type of data Data provider = How to access Type of access

GPS USG{ HVO UNAVCO Unregistered public
Seismic USG& HVO IRIS Unregistered public
Gas emissions USG{ HVO Publications and DRs* Unregistered public
Gravity USGS HVO Publications and DRs* Unregistered public
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Tilt USGS HVO Contact USGEHVO** GSNL Scientists
Camera USGS HVO Contact USGEHVO** GSNL Scientists
Strain USGS HVO Contact USGEHVO** GSNL Scientists

* Denotes data that are only released when published because significant data processing is necessary
to achieve useable results. Peer reviewasjuired to assure the quality of the processed dat&ince
2018, these data are made available via the USGS Science Base system.

** Denotes data that are not made publically available due to lack of a suitable meclbut that can be
obtained through collaboration with scientists at the USGS Hawaiian Volcano Observaigryn some
cases, via the USGS Science Base system.

In situ data issues

A few datasets, like gas emissions and gravity, require signifocatprocessing. Because of
the need for stringent quality control, such data are not made pyldiailable until they have
been through the peer review proce®ghen approved, these data are released via the USGS
Science Base archive, where metadae also available
(https://lwww.sciencebase.gov/catalog/). Other datasets, including tilt, visual/thermal camera,
and strain, are only available by contacting the data provider, since there are no established
archives or agreedpon formats for storing sincdata The data may also be difficult to
understand, requiring the provider to offer guidance on processing and interpretation. Data
availability, however, is evolvingnd the USGS has committed to making these data and
explanatory metadata available &cience Base Data ReleaSéw cataloging of these

datasets in Science Base is an ongoing prdbessve hope will be completed the coming
years. For GPS and seig data, the UNAVCO and IRIS archives, respectiwatinue to serve

as the primary archives.

4. Satellite data

Type of data Data provider How to access Type of access ‘

ENVISAT ESA http://eo -virtual - Registered public
archive4.esa.int/?q=Hawaii

RADARSATL CSA Uncertair* Registered public

ALOS1 JAXA Uncertain* Registered public

TerraSAR-X DLR Available after acceptance of P GSNL scientists
proposal by DLR

CosmoSkyMed  ASI POC requests access from ASI fc GSNL scientists
individual users, data theraccessible
via UNAVCO

RADARSAT2 CSA POC requests access fro@SA for GSNL scientists

individual users, data themccessible
via UNAVCE



http://eo-virtual-archive4.esa.int/?q=Hawaii
http://eo-virtual-archive4.esa.int/?q=Hawaii
http://web-services.unavco.org/brokered/ssara/api/sar/search?processingLevel=INTERFEROGRAM&output=map
http://web-services.unavco.org/brokered/ssara/api/sar/search?processingLevel=INTERFEROGRAM&output=map
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ALOS2 JAXA POC requests access frodAXAfor GSNL scientists
individual usess, data thenaccessible
via UNAVCE&*
Sentinel-1 a/b ESA https://scihub.copernicus.eu/ Registered public
PAZ INTA POC requests access frolMTA for GSNL scientists

individual users

Pleiades CNES POC requests access fro@NESfor GSNL scientists
individual users

NOTE: This list only includes SARd Pleiades opticadata, which typically require payment or approval
of a researctproposal. Freely available data (e.g., MODIS, Landsat) are not listed.

* Radarsatl and ALOS datawere available via the legacy Supersite pages, but those links have not
worked for over 4 years, and the new Supersite pages do not contain any links to archive data.

** Radarsat2 data have been discontinued as of 2016 owing to an expiration of the SOAR proposal for
(AxAE E 30PAOOEOA AAOAS rerievial o3 thidplopodef, Audit isuhc@ar ik A Al
the project is supported by CSA.

*** All ALOS2 data for Hawaii are supplied via RA and RA6 data grants to the PoC.

Satellite data issues

LadadzSa NBIFNRAyYy3I REGE F@FAftlroAfAGRE YR | O0Sa
Supersite. These issues include:

- Links to RADARSA®RNd ALO& dataused to be availablen thelegacySupersite welpages
but these never worked, aride legacy pages have now been removed. It is therefore unclear
how anyone could gain access to these datasets.

- There is no streamlined method for requesting user access to SAR data; each space agency has
a different access policy, some of which require PoC approval (e.g., ASI), others of which do not
6SPIAPE 5[ wod ! aAy3ItS YSisdResFideNdata@ddtlySAR I ¢ |
imagery) would be preferable, but would obviously be difficult to implement.

- There is no Supersigpecific archive for neBAR satellite data, like EQLandsat, MODIS,

ASTER, and other usually free datagalthough the USGS Hazards Data Distribution System

KFd 0SSy ait201LAt Ay &2 Yabd tHisYlchil/&waB ex@ddd inY ot | dzS |
2018 due to the eruptioarisis at idaueg). This imagery constitutes an important source of
information for synergisti studies using SAR and grotbased data. Developing an archive for

visual and thermal remote sensing data, as well as other relevant resources (e.g, ndfiyls

of which were acquired duringiKl dzS| Q& H n My anddr¥ avdildble G2thefUBGEIA S
SienceBasesysten> g2dz R 6S Fy AYLERNIIYyd ySEG adsSLl A
new level of capability and utilityThis step will probably require some level of additional

funding and personnelyhich have been difficult to procure even witle additional attention

due tothe 2018 eruption crisis.
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5. Research results

The past two years have seen numerous research results relatdd todeS | Q& wnmy Fit |
eruption and summit collapse. Many of these results relied upon Supersite data to support
models of the activity and would not otherwise have been possible. The most obvious use of
these data was for characterizing the overall evdntthis effort, Neal et al. (2019) made
extensive use of SAR data to document the precursors, onset, and evolution of the 2018
sequence. One aspect of the activithe summit collapse has received special attention
because it was the best observed caldesdapse event ever. Using IngRkRure 1)and insitu
GNSS data along with observations of lava lake activity, Anderson et al. (2019) were able to
characterize the geometry and volume of the magma plumbing system ben@ath #S | Q &
summitt information that would not otherwise have been known. Among their more
noteworthy findings were that caldera collapse initiated after only about 4% of the shallow
summit magma system had draineahd the overall event drained less than half (probably only
11-33%) otthe shallow summit magma system. This indicates that the eruption did not end due
to draining of the shallow summit magma system, but rather by some other m&auzll et al.
(2019, 2020) built upon this work by exploring the mechanics of caldera collesusg a variety

of geodetic data to model the subsurface geometry of the collapsing block and its bounding
faults.

Figure 1 CSK descendiArgmode
interferogram spanning May 9 to
May 12, 2018. During this threday
period, over 20 cm of subsidence
occurred as the caldera began to
collapse due to drainage of magma
from a shallow storage area. These
data were instrumental to assesng
the volume and geometry of that
chamber (Anderson et al., 2015).

EXPLANATION
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Supersite data have also been used to support-p8$8-collapse research. As an example,

Poland et al. (2019hvestigated gravity changdsom late 2018 (after the collapse) to early

2019and found that an increase in gravity preceded the onset of caldera inflation, indicating

that magma was intruding beneath the caldera in the partially drained storage area but was
7
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probably accumulating in void space and initially unable to pressurize the volume. InSAR data
were critical in this research, as they helped to constrain vertical deformation, which needs to be
accounted for in any assessment of gravity changesabByt April 2019, however, inflation

and uplift was once again manifesting at the summit, and well characterized by INSAR. This
inflation has continued unabated since that time and is a clear sign of magma accumulation
beneath the summitin addition, inflatiyY F Yy R dzLJ AFd KIF & 06SSy 2y 32Xy
Rift Zone since the end of the 2018 acti(ifigure 2).

0 1 2KLOMETER
0 05 1MILES T

summit inflation

East Rift Zone
inflation

sduthwest Rift Zone
deflation

EXPLANATION

range change (cm)

Figure 2 CSK ascendiagode interferogram spanning August 25, 2018 to September 15, 2020. The
interferogram documents a number of processasgoing since the end of the 2018 lower flank
eruption and summit collapse, including reinfaltion of the East Rift Zone, reinflation of the summit,
and subsidence of the Southwest Rift Zone.

A new SAR dataset has been introduced for Haaswell, fromrPAZ, a satellite operated by

the Instituto Nacional de Técnica Aeroespaofdbpain. These data are available via a PI
account to the PoCs, but the results of interferometnid backscatteprocessing can be shared
broadly. PAZ a clone of TSXis episodically collecting Spotligimode data from & | dzS | Q &
summit. The resulting higkesolution interferograms show an impressive level of detail in
terms of summit deformation (Figure 3).
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faulting

inflation

range change

O

Figue 3 I nterferogram of KIil auea ViadkPAZdataspaHanywa i ‘ i |,
September 11, 2019 to April 18, 2020. Fringes indicate inflation of the summit area along with
movement along small faults in and around the caldera.

Publications

Selected per-reviewed journal articles
Anderson, K. R., I. A. Johanson, M. R. Patrick, G. Mengyang, P. Segall, M. P. Poland, E. K. Mortgomen

Brown, and A. Mikliug 201 9) , Magma reservoir failure and
Volcano in 2018, Science, 366(6470), eaaz1822, http://doi.org/10.1126/science.aaz1822.
Dzurisin, D., M. P. Poland2 0 1 9 ) , Magma supply to KIil atoeoww: Vol «

Historical perspective, current state of knowledge, and future challenges, in Field Volcanology: A Tril
to the Distinguished Career of Don Swanson, edited by M. P. Poland, M. O. Garcia, V. E. Camp and
Grunder, pp275-295, Geological Socigtof America, https://doi.org/10.1130/2018.2538(2).

Dzurisin, D., Z. Lu, M. P. Poland, and C. W. Wicks (2019), -Baseel Imaging Radar Studies of U.S.
Volcanoes, Frontiers in Earth Science, 6, 249, doi:doi:10.3389/feart.2018.00249.

Farquharson, J. land F. Amelung (2020), Extreme rainfall triggered the 2018 rift eruption at Kilauea
Volcano, Nature, 580(7804), 49195, https://doi.org/10.1038/s41586020-21725.

Flinders, A., Caudron, C., Johanson, |., Taira, T., Shiro, B., Haney, M., @8ig&)ic velocity variations
associated with the 2018 | ower ,Buald/olcar®l,82(6),4Z o n
https://dx.doi.org/10.1007/s00445020-01380w

Ge, S., G. Lin, F. Amelung, P. G. Okubo, D. A. Swanson, and Z. Yunjun (2019), The accommodation of
flank's motion by the Koa‘e fault system, KT/
sequence, J. Geophys. Res., 124(11), 141129 doi:https://doi.org/10.1029/2018JB016961.
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Kundu, B., R. K. Yadav, R. Burgmann, K. Wang, D. Panda, and V. K. Gahalaut (2020), Triggering relatic

bet ween magmatic and faulting processes in t|
Hawaii, Gecophysical Journal International, 222(1), 4@¥3, https://doi.org/10.1093/gji/lggaal78.
Lundgren, P. R. , M. Bagnardi, and H. Dietteric

Eruption from Single-pass Ai relso46(16g 9555 AR, Ge:
doi:https://doi.org/10.1029/2019GL083501.

Patrick, M., I . Johanson, T. Shea, and G. Wai't
collapse, rift zone eruption, and Mw 6.9 earthquake: preface to the special issue, Bull. Volcanol., 82(
46, https://doi.org/10.1007/s00445020-013775.

Poland, M. P., E. Zeeuwan Dalfsen, M. Bagnardi, and I. A. Johanson (2019), folapse gravity increase
at the summit of Kilauea Volcano, Hawa439, i, G
https://doi.org/10.1029/2019GL084901.

Segdl, P., K. R. Anderson, I. Johanson, and A. Miklius (2019), Mechanics of inflationary deformation dur|
caldera collapse: Evidence from the 2018 Kilauea eruption, Geophysical Research Letters, 46(21), 1
11789, https://doi.org/10.1029/2019GL084689.

Saall, P., K. R. Anderson, F. Pulvirenti, T. Wang, and |. Johanson (2020), Caldera Collapse Geometry F
by Near-Field GPS Displacements at Kilauea Vi
€2020GL088867, https://doi.org/10.1029/2026L08887.

Wang, K., MacArthur, H., Johanson, I., Brown, E., Poland, M., Cannon, E., d'Alessio, M., Birgmann, R.
Il nterseismic quiescence and triggered slip of
2 00 1 -, ordalBof Geophysical Researdi24, 97869794 https://dx.doi.org/10.1029/2019jb017419

Conference presentations/proceedings

bhe¢oY LG ¢62dd R 0SS AYLIRaaAraotsS G2 tAaad Fff LINS
(there would be several dozen), especially without direct input from science team members;
therefore, the table has been left blank. The most important reseasthits are contained

within the publication list.

Research products

Ly | &aidNROU Sugssite §a5 yelit& directly lprédude dny formal community
research products. The data have been used by individual investigators to develop products,
however, which are having an impact on the overall field. Chief among these are:

- new methods for dracting threedimensional displacement data from SAR imagery

- deformation maps and time series geatsd by numerous investigators

- schemes for mapping change due to active volcanism, particularly associated with the
emplacement of lava flows (via cetence, amplitude, and topographic data)

- strategies for modeling atmosphe delay

Because these products are either in development for release as part of INSAR processing
software (for example, Multiple Aperture Interferometry methods) or are primesgarch
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results or operational tools with specific applications (for example, interferometry time series,
topographic change due to lava flow emplacement, and atmospheric modeling strategies), they
should not yet be considered research products, andatle tbelow has been left blank.

Type of product Product How to access Type of access
provider

Range change time Falk Amelung, http://insarmaps.miami.edu public

series University of
Miami

Interferograms Various https://winsar.unavco.org/insar/ registered

Research product issues

There are currently few publicc | @1 At 6f S NB&SIFNOK LINBeRdzOG A& 7
series products from the University of Miami are available to the public, but currently require
interacting with a GUI ia manner that may be cumbersome for largeale analysisThe

WINSAR consortium of UNAVCO provides a portal for users to upload and assign DOI numbers to
products, like interferograms and time serib#gs://winsar.unavco.org/insar). Some

interferogram products are available, busers have yet to take widespread advantage of this
resource. Several investigators have provided links to time series and deformation maps on

their personal websites. MoSupersite researchers, however, have yet to make products

available beyond their own publications (although published data are, in most respects,
considered open source, and so should be available in manuscript supplements or by contacting
the authors). Bnding, staff, and other assistance are neededitbnath the dissemination of

research products. Few organizations have the funding to develop a resource to its full

LR GSYGAlrfs SalLlSOoAlrtte 2y0S (GKS NBaSI NE®. K| a
The only exceptions include projects that have been created to specifically develop a tesource

for example, the GMTSAR software from the Scripps Oceanographic Institution and the JPL ARIA
projectt but these are few in number.

6. Dissemination and outach

¢CKS LINAYIFINE YSIya 2F AYF2NVAYy3I GKS Lzt A0 27
are outreach efforts, including newspaper articlescial mediaand lectures.For example,

LlJdzof AO LINBaSyidl dAaz2ya 2y 2ir0$ yizaf loy RBYS alal @l2ay1
WFydzZ- NBEO YR $SS1fteée a+2ft0Fy2 21 00K¢ ySgall LIS
{ dzZLISNBAGS F2NJ GKS laaSaaySyd FyR YAGAILGAzZY
understanding of Hawaiian volcanodsat the Supersite makes possible (through better access

to data and by attracting scientific innovators to work on those data). Outreach to the scientific
communityisdone via conference presentations (highlighting the available datasets and
encouragingheir exploitation) especially at the American Geophysical Union and the European
Geosciences Union annual conferences. The 2018 eruptive activdguatkhas been a focus

of a number of speciakessions at American Geophgéldnion and Gelogical $ciety of

America meetings. dPsonaland virtual (the latter especially so since the C@\dPandemic)
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visits to research institutions and universities around the walltdv Supersite researchets

share their results and encourage new users to ppgteiin the work.As a result of these sorts

of visits, new attention is being paid to underutilized Supersite resources. For example, a
University of Leeds (U.K.) Ph.D. student is examining how amplitude data can be used to better
understand activity akdauea, and several scientists have begun to focus on the utility of high
resolution Xband data to investigate localized deformation of the sort that has been observed
prior to small magmatic and phreatic explosions at other volcanoes around the world.

7. Funding

¢CKSNBE A4 y2 RSRAOFGSR y2NJ AaLISOAFAO FdzyRAYy3 7
Program of the U.S. Geological Survey, however, supports the Supersite by directing the PoC
(whoare USGS employeeto manage the effort and cultivate aerscommunity. This includes

G§KS dzAS 2F FdzyRa FTNRBY (KS +#2tO0ly2 | F1TFNR& tN
RFGlF FNRY 1 F6FA1A YR (2 0dAfR O2YLMziAy3d NBa
Individual project scientists have obtaines$earch funding from various organizationge the

U.S. National Science Foundataord NASA and have leveraged the availability of Supersite

data in their proposals

8. Stakeholders interaction andcgietal benefits

¢CKS Y2ald RANBOUG 0AS y{SHEWOME NES 2478 GIKSS 1!ld{l & 1DS 2
Volcano Observatory (HVO). Founded912, HVO maintains a dense network of geophysical
stations around the island (which have been made available to the Supersite) and also collects
geochemical and geological data on volcanic and seismic activity. These measurements fulfill a
US Congregmal mandate (the Stafford Act) to provide volcano and earthquake hazard

warnings, supported by research, to local populations, emergency managers, angé&nd

planners. SAR data constitute a critical resource for this monitoring and research, bubeould
costprohibitive if not for the Supersite.

HVO communicates hazards information, much of which is aided by Supersite data, to a number
of other organizatioms LINA YI NAf & (GKS bl (A 2 \Chunty Civil Ndfense.S NI A O
These agencies are tasked with managing responses to volcanic and earthquake crises in the
lands they oversee, while HVO is responsible for providing the information needed by

responders to make decisions. This level of cooperateection wason display during the

2018 eruptive crisis atdguea, whiclrequired close interaction between all three organizations.
Supersite and in situ data were used to support multiple public documents about the potential
hazards of that, and fuire, eruptive activity. These documents were released to the public and
F2NNXYSR GKS o6lara FT2NI NBalLkRkyasSa oe 020K 1 gl A
I F 61 A1A® { Ay O0S (KS Sy Rdw@ngthdisibsafjues pause fdié&a 2 T ¢
eruptive activity, HVO has continued to use Supersite and other data to support research into

the 2018 sequence and to provide hazards assessments about future activity atéota K

and Mauna Loa.
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Both during and before/after volcanic and seismic criSepgersite data contribute to the
development of interpretations that are communicated to the public as part of daily volcanic
activity updates, weekly newspaper articles, online content, and contymurreach events
(presentations, open houses, exhibits, etc.).

9. Conclusive remarks and suggestions for improvement

TKS | | g A “plovidediredSursBsihatSvere critidal managingthe response to the

2018 Kauea lower East Rift Zone eruption asuinmitcollapse as well as for numerous
scientific investigations of the nature of that eruptive activitysights form these studies have
already contributed to a better understanding of how Hawaiian volcanoes work (for example,
the volume of magma stage beneath & | dzS I Q dandihdziiéthadics of caldera collapse
and their current activity (tracking magmatic inflation of botbal{ea and Mauna Loa).

{AYyOS AG ¢l & Sadl o Bupédidar priavided datavarydIaciliated | | 51 A
scientfic collaborations that have yielded numerous valuabkearchand operationatesults,
including

-dzy RSNAR Gl YRAY3I 2F YIF3IYF &adzllll & GFNAFGA2ya (2
variations on eruptive activity

- elucidation of the magmaplumith a8 adSya G Yottt dzSIE FyR al dzyl
provide an essential framework for interpreting past, present, and future ynrest

- investigations into interactions between magmatism and tectonism at Hawaiian volcanoes

- tracking of geophysical chgest especially deformation and seismiaity & Y of | dzSF | yF
Mauna Loa, which provides situational awareness of potential future eruptions or changes to
ongoing eruptions

- development of new tools for tracking lava flow emplacement, including both eseatage

and effusion rate, and implementation of these tools in an operational framework to aid

volcano monitoring efforts

- testing of new algorithms for determinind3displacements from INSAR data,

- providinghigh-resolution views of smadicale pocesses, including the formation and evolution
2F LIAG ONIGSNBR oO6FG p2GK YofldzSI yR aldzyl YS

- documenting the processes of magma transport, flank motion, and caldera collapse associated
withY ot Rd&zShnmy I+ OQUGAGAGE D
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As has been the case since the Supersite was establésfeatd jssues continue to prevesien
more comprehensive work by H5 | A 1 A résdadBelsB A (1 S

- The scientific teams operate independently, and so there is no organized effort to promote any
spedfic scientific goalsThe 2018 activity helpea tnitigate this issue by focusing attention on

Y o f Idwa%gla number of special sessions at scientific conferences, which resuitgdanad
coordination between westigators andetter exploitation ofesearch opportunitiesln

addition, it is not clear how the formal science team and participating scientists should be
definedfor the purposes of this reports the science team made up @&ogple and groups that

work with Sipersitedata? Only people/groups that have applied for access to the dita?

would be helpful if GSNL could addressadhibiguity.

-¢CKSNBE Aa y2 ALISOATAO Tdzy RA y-Endsugpbidbyitie®.S1 | ¢ A 1
Geological Survey. If funding were available, it could be used to better organize the user
community and support collaborations ahdtter dissemination of results.

-Thereviseds S0 A A S T2 NJ { KdBes hat abritaln ary linksaz dStaNEndludi
freely available SAR datasets) more dynamic web presence would allow for posting of
research results and products, and itfbalso be used for dissemination and outreach efforts
aimed at not only scientific users and agencies, but also stakeholders and the general public.

A few operational challenges also exist:

-RADARSAIR | (i KI @S vy 2 0 SSupersitdorddverdl iearsARyS | | g1 A 1A
RADARSAT data from Hawaii have been acquired via contracts betwe®nand the US
Government, and the raw data cannot be made available via the Supé€rsiigis a vastly
underutilized resource given the volume of data collebleRRADARSAT 2 GSNJ | I g1 A 1A d

-No{{ ' w &+ GSEtftAGS RIEGIE FNBY 1 FgFA1A FNBE y204 | |
facilitate data fusion efforts that would merge SAR, visual, and thermal remote sensing imagery
to gain new insights into Hawaiian volcami.

- There is no archive faisergeneratedsupporting data, like DEMs, which could be useful to

I FgFAAA {dzZLISNBEAGS Ay@SadAalr G2NAEZ TheseitemSt € | &
could be stored in the INSAR product archive hosted by WIh&ARat resource has not yet

been used for this purpose.

¢tKSA4S OKIFIftftSyaSa akKz2dzZ R y20 RA&A&adzZ RS &dzLlJ2 NI
Supersite, howeveespeciallygiven theimportance of Supersite datasets in the interpretation
andinvestigationof & I dzSI Q& Hnmy f26SNJ 9Fad wAiFTda »%2yS S
the Hawati Supersitdhas beemrealizedas a result of this activity, with numerous researchers

taking advantage of the abundance of data and spectacular agtiwipursue numerous

innovative studies.
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As a final note, the Hawaii Supersite would like to specifically acknowledge the support of ASI,
DLR, and CNES. All space agencies have graciously agreed to support Supersite operations, but
these organizations ardeserving of special thanks for their work in ensuring that these

otherwise costly satellite data are not just made available, but also tasked and delivered to
Supersite users in a timely manner, which supports both research efforts and operational
monitoring.

DATA REQUESTS FOR FUTURE OPERATIONS

SAR data acquisitions have been exceptional d@®i§;2020; we have not requested
additional Pleiades data because no significant topographic changes have occurdaded K
since 2018 The only data that are not easily accessible, even though thereiarerous
acquisitions, are from RADARSATWe therefore request that CSA consider reopening their
archives of already collected RADAR3A&ta for access by Supersite researchengsd data,
due to their unique resolutiopolarization,and long history of acquisitions, constitute critical
valueadded thatare not be available from any other source.

10. Dissemination material for CEOS (discretionary)

Please see section 5.
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