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For  the  f i rst  t ime in  Oly mpic  hi stor y,  the  Winter  Olympic  Game s wi l l  re ly  a lm ost
ent irely  on art i f ic ia l  snow.  An  I ta l ian snowmaking systems co m pany,  Te chnoAlpi n,
was hired to  manufa ctu re  the s now that  is  needed to  cover  the  four  ou tdoor  e vent
spaces  around Bei j in g  and h as  b een working to  pul l  of f  the  feat  s i nce  2018.  I t  is
est imated that  4 9  mi l l ion gal l o n s  of  water  wi l l  be  needed to  produce the  1 .2  mi l l ion
cubic  meters  of  snow needed to  cover  roughly  800,000 square  mete rs  of  com petit ion
space.

Read More >> >

UNDERSTANDING TONGA 

Hun ga Tonga-Hu n ga  Ha'a pa i ,  an  under water  volcano in  the  Sou th  Paci f ic ,  erupte d in
Jan uar y,  spe wing a s h,  rock ,  and other  debris  into  the sky,  t r i gger ing tsunamis  and
causing an acoust ic  g rav ity  wa ve that  wrapped around the glo be mult iple  t imes.
Some scient ists  l ike  Sim o n Pro ud,  a  satel l i te  data  researcher  at  the  Uni vers i ty  of
Oxford,  had been mo nitor in g th e volcano s ince late  December.  Now,  experts  m ust
come together  to  lo ok  at  the  data  and piece together  what  exact ly  cause d th e unique
and angr y  explosio n .

Read More >> >

INCREASE IN "CATASTROPHIC" HURRICANES PREDICTED FOR COASTAL
AREAS

According to  stu dies  f rom Pr inceton Univers ity  and MIT,  hurr icane s  caus ing extreme
high t ides  and heav y ra ins  a re  predicted to  occur  on a  much more  f reque nt  basis  by
the en d of  the  cen tu r y.  Part ic ul ar l y  destruct ive  for  coastal  com m unit i es ,  the se types
of  storms have been  ra re  in  the  past .  But  shi f t ing  their  focus  to  the  fu tu re  and
factor ing in  c l imate  ch a n ge pa i nted a  di f ferent  picture  for  the  sc i ent ists  on the case.
Govern ments,  c i ty  pla nners,  and resource managers  are  usin g the  study as  a
reminder  that  changes  mu st  be  made to  our  preparat ion and re sponse  to  c l imate -
dr iven e ven ts.

Read More >> >

MT. EVEREST EXPERIENCING INCREASED ICE LOSS

An internat io n al  research  team  l ed by  the Univers ity  of  Maine  h as  analyze d data  f rom
the highest  ice  co re  an d a u tomatic  weather  stat ions  in  the  world  to  f i nd an i ncreas ed
ann ual  loss  rate  o f  pre viou s ly  a ccumulated ice  due to  human-in duced c l i m ate  ch ange
on Mt .  Everest .  Th e tea m expla ins  that  this  could  make expedi t i ons  u p th e famed

https://www.cnn.com/2022/02/04/weather/artificial-snow-beijing-olympics-climate/index.html
https://www.wired.com/story/tonga-volcano-eruption-science/
https://www.npr.org/2022/02/03/1077775237/a-new-study-predicts-a-huge-increase-in-catastrophic-hurricanes-for-the-northeas
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mountain  more dan gero us  a s  c l imbers  are  forced to  maneuver  expose d bedrock and
con tin uo usly  thin ning ice.  

Read More >> >

TEMPEST INNOVATOR

Through our  StartEngine ca m paign,  we met  an interest ing investor  pass ionate  about
the weather  an d sta rtu ps  l ike  o urs.  We inter vie wed Vi lem Fru hbaue r  to  learn more
abo ut  the  weather ’s  impact  on his  dai ly  l i fe  and business  and to  get  t ips  for  ne w
investors  and a n yon e con side r ing buying shares  in  WeatherFlow-Tempe st .

Read More >> >

 

 
The volcanic  eruption at  Hu n ga  Tonga-Hunga Ha’apai ,  a  volcanic  i s land near  the
Kingdom of  Ton ga,  ca ptu red th e  world's  attent ion when i t  erupted on Janu ar y  15,
2022.    Global  hea dl in es  descr ibed the eruption and ensuing ts unami  as  ‘so  i ntense i t
caused the atmos ph ere  to  r ing  l ike  a  bel l '    — with  a  sonic  boom heard as  far  away  as
Alaska.  The result ing  ts u n a m i  cut  of f  a l l  communicat ions  f rom  th e i s land w hen the
undersea cable  sn apped,  k i l led t hree people,  and tr iggered a  de vastat i ng oi l  spi l l  of f
the  coast  of  Peru 

We tracked down vo lcan olo g ist  M ike  Poland,  a  research geophys ic i st  wi th  the
Cascades  Vo lcano O bser vator y  and Scient ist- in-Charge of  the  Yel lowstone Volcano
Obser vator y  to  discu s s  the  hi stor ic  eruption.  

Q: WAS THE VOLCANOLOGIST COMMUNITY SHOCKED THAT THIS ERUPTION
TOOK PLACE?

A:  I  wouldn’t  ca l l  i t  ‘sho cked’  t hat  the  eruption happened.  More  l ike  i t  was  a  uni qu e
eruption ,  so  people  are  fascinated by  what  happened.  And there  are  no i m m ediate

https://www.sciencedaily.com/releases/2022/02/220203083559.htm
https://tempest.weatherflow.com/investor-and-innovator
https://www.nps.gov/bowa/index.htm
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answers.  We do k now s omething di f ferent  happened but  there  is  a  lot  of  cur ios ity
and a  lot  of  research ha ppening around this  e vent .  

Q: YOUR WORK FOCUSES ON THE POTENTIAL FOR SATELLITE DATA TO
IMPROVE FORECASTS OF FUTURE CHANGES IN VOLCANIC ACTIVITY. I'D LOVE
TO UNDERSTAND IF YOU CAN ACTUALLY PREDICT A VOLCANIC ERUPTION.

A:  Wel l ,  there  is  no wa y to  predict  a  volcanic  eruption.  Predict  i s  not  a  word we l ike
to  use.  Foreca st  is  a  better  wo rd,  but  f i rst ,  you would have to  h ave  m oni tor ing data
on that  volcan o.  At  a  pla ce th at  is  wel l  monitored,  we would see  th e s i gns  be fore  an
eruption .  You’d  see  mo re ea rt hqua kes,  the  ground inf lates  l ike  a  bal loon,  be caus e
magma as  i t  co mes  u p,  pus h es  t he ground up.  In  other  places,  you’d  se e  th e opposite
and the ground might  b e  su b siding.

With  no  mo nito r ing  data ,  yo u  ju st  don’t  know.  Hunga-Tonga is  u nder wate r  and
mon ito r ing under water  is  real l y  hard.  There  were  no seismomete rs  and no way  to
detect  smal l  ea rth qua kes  in  Tonga .  I t ’s  a  smal l  countr y  with  100k  people .  You have to
decide where  res ources  wi l l  go.  Tonga only  has  60  populated  is lands wi th  abou t  100k
peo ple  in  the  wh ole  k ingdo m.

Q: HOW DO YOU DECIDE WHICH VOLCANO TO EQUIP WITH MONITORING
DATA?

A:  A  vo lcano l ike  Mt .  St .  Helen s  is  equipped with  GPS and seismometers  th at  are
measuring the ga ses  co ming out  and how the ground moves.  And th es e are  thi ngs
that  can prov ide so m e wa rning  before  i t  erupts.  There  are  a  fe w bad actors  w ith  a
histor y  of  eru ptio ns ,  that  a re  c lose  to  people,  so  you’d  pay more  atte nt i on to  a
volcano  that  lo o ms over  a  c i t y.  You would put  more monitor ing on the  one  that  i s
more threatening and co uld do  more damage.

Q: DID THE HUNGA TONGA VOLCANO COME OUT OF NOWHERE?

A:  No,  this  wa s  not  qu ite  ou t  of  t he  blue.  Hunga-Tonga eruptions  h ad be en goi ng on
for  a  couple  of  week s.  I t  wa s  a  k nown e vent—what  was  not  ant i c ipate d was thi s
massive  explos io n.

The volcano started eruptin g in  D ecember  2021.  You could see  as h  comi ng out  of  the
ocean.  There  were  s ma l l  explosi o ns,  then an ash plume on Janu ar y  14,  2022.  I t  was  a
good-sized explo s ion b ut  n o o ne is  l iv ing  on that  is land or  nearby ( th e  main is land is
60km away.)  Th is  is  a  remote i s l and in  the  middle  of  the  Paci f ic  -  I ’m  not  s ure  you
could e ven see i t  f ro m  one o f  th e  populated is lands.
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There  were  def in itely  photo s  of  t he  eruptive  act iv i ty  because Th e Tonga Ge ological
Ser v ice  was  studyin g i t .  Bu t  t he  Tonga volcano was mostly  unde r wate r.  I t  h ad
erupted in  the  pa st ,  in  2009,  th en in  2014-2015.  That  eruption created a  ne w  i s land.
But  there  are  5 0  volca n oes  a round the world  erupting at  any g iven t ime .  We  wouldn’t
have heard about  Hu n ga -To n ga  because i t 's  not  located near  people .  I t  was  not
note worthy.

Q: WHAT OTHER HUGE ERUPTIONS HAVE COME OUT OF SEEMINGLY
NOWHERE?

A:  In  2018 there  was  a  hu ge eruption in  Vanuatu that  e vacuated a  whole  is land.  That
barely  made the ne ws  in  the  US .  And the monitor ing was not  as  advanced as  Ki lau ea
and Mauna Loa  volcano es  in  Hawai i .  K i lauea is  the  gold  standard.  I t ’s  a  place where
we’ve  had a  volca n o obs er vator y  for  100 years .  The Hawai ian Volcano Obs er vator y
was founded in  1 9 1 2 .  

I t  was  a  place where  we co uld l ea rn about  volcanos.  The idea was that  th e  more we
obser ve,  the  mo re we’re  goin g to  l earn.  There  are  a  lot  of  techni qu es  we’ve  u se d
today that  were  tested in  Ha wai i .  You want  to  test  in  a  place that  i s  acces s ible,  has
eruptive  act iv i ty  a nd Ki la u ea  is  outstanding for  that .  

Q: FOLLOWING THE ERUPTION A LOT OF TEMPEST WEATHER STATIONS
AROUND THE WORLD RECORDED THE PRESSURE WAVE. THE GRAPH BELOW
SHOWS THREE TEMPEST STATIONS (FIJI,  HAWAII,  AND CALIFORNIA)
REPORTING THE PRESSURE WAVE GENERATED BY THE ERUPTION. CAN YOU
EXPLAIN WHAT CAUSED THAT?
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A:  When the explo s ion happened,  i t  created a  pressure  wave explosi on.  That  sou nd
traveled an incredibly  lon g  wa y,  people  around the world  heard i t .  Th e y  h eard i t  in
Alaska,  Washing to n ,  Orego n .  So i t  makes  sense that  people  with  home  weath er
stat ions  would h a ve picked i t  u p a s  the  wave passed by.

I t  works  l ike  this :  th ere  is  an  explosion.  You hear  the  sound.  The  s ound is  carr i ed by
sound waves,  a nd the s ound wa ve is  associated with  the pressure  wave  th at  went
around the world  mu lt iple  t im es.  I t  was  an extremely  loud e ve nt  and ve r y  rare  for
volcano es  to  do.  Was  pro ba bly  ver y  excit ing  for  someone in  Texas  or  France  to  s ee  on
their  weather  stat ion a pp!

Q: YOU SAID EARLIER THERE WERE NO ANSWERS. IS THERE A HYPOTHESIS
FOR WHAT TRIGGERED HUNGA-TONGA?

A:  There  are  co mpeting ideas  for  why this  was  such a  massive  explosi on.  E i ther  there
was an awful  lot  o f  gas  in  the  ma gma ( l ike  soda carbonation)  -and i f  you  u ncork  i t
quickly,  i t  wi l l  explode.  And i t  could  have been extremely  gas -r ich  magm a.  Another
theor y  is  there  could ha ve be e n a  large amount  of  magma in  contact  w ith  water  and
that  can cause a n  explos io n.  Or  some combinat ion of  those.  Thi s  is  one  of  the
pro blems,  we don’ t  k n ow because we don’t  have the data  yet .

Q: WHAT ARE YOU WORKING ON NOW?

A:  My focus  is  Yel lowsto n e.  In  t he  USGS,  we focus  on US volcanoes,  Before  this ,  I
worked in  Hawai i  a n d for  a  t im e was based at  Mt .  St .  Helens.  That  was  th e most
interest ing vo lcan o aro un d.  Vo lca noes  are  l ike  people,  the y  h ave  pers onal i t ie s ,  each
one is  d i f ferent ,  with  i ts  own s pecial  character ist ics .  Mt .  St .  Helen’s  is  qu iet  unt i l  i t 's
abo ut  to  erupt ,  du r ing  that  bu i ldup,  lots  of  interest ing things  happe n.  You always
have to  be  on yo u r  to es.  

Yel lowstone has  not  eru pted i n  7 0 ,000 years  ago but  i t  has  thous ands of  earthquake s
e ver y  year.  Th e g rou nd go es  up and down al l  the  t ime.  There  are  more act ive  ge ysers
goin g of f  than  a n ywhere in  the  world.  I f  you took the act iv i ty  at  Yel lowstone to  Mt .
St .  Helen’s ,  you ’d  b e a la rm ed .  Yel lowstone’s  personal i ty  is  in  you r  face.  Yel lowstone
being Yel lowston e is  2000 eart hquakes  a  year,  ge ysers ,  the  grou nd goi ng dow n,  going
up I t ’s  a lway s  changing,  

Yel lowstone is  doing things  constantly  but  ne ver  erupts.  We learn a  lot  by  studying
Mt .  St .  Helen  that  we can appl y  to  Mt .  Rainer,  but  st i l l  have to  recognize  e ve r y
volcano  has  i ts  own perso n al i ty  a nd we can’t  t reat  them al l  the  s am e.  
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