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P o s t e d  b y  W e a t h e r f l o w  ●  J u n e ,  2 0 2 3

TEMPEST NEWS | JUNE 2023

Cloud seeding is  a  re lat ively  n e w weather  a lterat ion techniqu e that  cou ld potent ial ly
have extreme b en ef i ts  fo r  pre c ipitat ion systems al l  over  the  world.  Scie nt i sts  h ave
been studyin g a n d experiment i ng  with  c loud seeding s ince th e 1940s ,  w ith  popular i ty
in  the  idea s lowly  ga inin g m omentum over  the  past  se veral  decades  afte r  some what
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scrut inous begin n ing s .  We s at  down with  Kat ja  Fr iedr ich,  a  pr i ncipal  i nve st i gator  on
the SNOWIE (Seeded and Natu ra l  Orographic  Wintert ime Clouds:  Th e Idah o
Experiment)  Project ,  wh ich ran fo r  3  months  start ing  Januar y  7th,  2017 in  th e  Payette
Basin  of  so uthwestern  Idaho  to  learn more about  the  technique  and current  research
efforts .  

Q: CAN YOU EXPLAIN WHAT CLOUD SEEDING IS AN HOW IT CREATES
PRECIPITATION?

A:  Cloud seeding can be a ppl ied to  a  var iety  of  c louds.  For  instance,  you  cou ld see d
thu nderstorm clo uds to  pre vent  hai l .  We can seed cumulus  c lou ds  in  th e  summe r to
extract  more precipitat io n.  W ith  t he SNOWIE Project ,  we are  see ding orographi c
winter  c lo uds.  Thes e a re  c louds t hat  occur  in  the  winter  over  mountai nou s  terrain.
The y ʼre  pretty  ho mogeneou s ,  s o  t here's  not  a  lot  of  turbulence  (and I  wi l l  explain
why  turbulen ce actual ly  mes ses  things  up short ly) .  We want  to  i ncreas e the
snowpack in  th e  Ro ck y  Mounta i ns  because the snowpack is  a  ve r y  ch eap and easy
way o f  stor ing water  that  we can then distr ibute  throughout  th e  r iver  basi n  dur ing
the year.  So that 's  why  o ur  fo c us  is  on orographic  wintert ime c louds .  

We are  tr y in g to  extra ct  water  out  of  these c louds that  would  othe r wi s e  not  fa l l  down
as any k ind of  precipitat ion.  S o t hese are  t iny  supercooled l iqui d  c lou d droplets .
ʻSupercooledʼ  mea ns  th e yʼre  b e low freezing,  and the y're  real ly,  real ly  t i ny.  A nd
because the y're  s o  smal l ,  the y  do n't  fa l l  onto the ground.  So wh at  we are  doing wi th
cloud seeding is  we are  putt ing  s i l ver  iodide into  the c loud,  whi ch is  s imi lar  to  ice .
And what  that  substa nce do es  i s  basical ly  act  as  ice - forming nu clei ,  attract i ng the
supercooled l iqu id  droplets  unt i l  the y  grow large and heavy en ough to  fa l l  to  the
ground as  precipitat ion.  So  overa l l ,  i t 's  pr imari ly  a lways  tr y ing to  extract  more water
in  a  c lo ud that  oth er wis e  wou ld not  fa l l  down as  any k ind of  preci pitat ion.

Q: HOW IS THE SILVER IODIDE RELEASED INTO THE CLOUD?

A:  There  are  two wa ys  you  can rel ease the iodide.  The most  e f f ic i ent  way i s  to  take  an
aircraft  and f ly  o n to p o f  th o se c louds or  through those c louds,  d isbu rsi ng s i lver
iodide part ic les .  This  enables  u s  to  gauge how much moisture  is  i n  the  c lou d becau s e
these a ircraft  usu a l ly  h ave instrumentat ion to  measure  how mu ch  l iqu id  is  i n  the
clouds.  And yo u can pu t  th e  seeding mater ial  d irect ly  into  the c lou d,  w he re  i t  has  the
greatest  chance of  s u cces s .  

The second m eth od is  seeding  f rom the ground.  I t  basical ly  u ses  the  s am e m eth od,
takin g f lares  of  s i lver,  a n d generat ing s i lver  iodide by  burning th es e f lare s .  A nd the n
you  hope that  th e  s i lver  io dide wi l l  be  picked up by  an updraft  and reach the c loud
that  way.  This  meth od is  re lat ivel y  cheap because you just  nee d to  h ave  th e stat ions,
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and you just  n eed to  bu rn the  s i lver  iodide.  The problem is  you don't  real ly  know
whether  the  mater ia l  wi l l  be  t ra nsported to  where  you need i t  th e  most .

Q: CAN YOU EXPLAIN THE SNOWIE EXPERIMENT AND WHAT YOUR ROLE
WAS?

A:  Cloud seeding ha s  b een ver y  controvers ial  s ince the beginni n g.  The re 's  no
quest ion  whether  i t  works ,  as  we have seen that  i t  does  in  the  lab,  and the  ph ysics  i s
pretty  c lear  ab o u t  th is .  The qu e st ions  around this  real ly  are,  “Can I  ef f i c ie nt ly  get
the seedin g mater ia l  in to  the area  where  I  need i t?”  And the second bi ggest  quest i on
is ,  “How much precipitat io n ca n b e produced?”

When cloud seeding  sta rted in  t he  40s  and 50s,  people  were  over ly  enthus iast i c  and
basical ly  co n ve yed th e m es s age t hat  i t  was  going to  solve  any k ind of  drought
pro blem.  So people  basical ly  seeded the heck out  of  any k ind of  c lou ds ,  and th en
real ize  that  we don ' t  rea l ly  h ave sc ient i f ic  proof  that  this  is  real ly  work ing.  The re
were n e w experimen ts  in  the  6 0 s  a nd 70s.  But  this  was  a  lot  of  controvers y  because
e ven scient ists  couldn ' t  rea l ly  qua nti fy  just  how much precipitat ion cou ld real ly  be
generated.  The problem with  t hat  is  that  c louds are  pretty  ef f i c ie nt  i n  se edi ng
themselves.  So fo r  us,  i t 's  rea l l y  di f f icult  to  dist inguish the n atural  preci pitat ion
from the seeded precipitat io n.  

In  the  90s   in to  th e 2 0 0 0 s ,  we  real ly  improved on American mode ls ,  w h ere  we  can
simulate  these k in ds  o f  s cen ar i o s.  The nice  thing about  the  models  is  that  you can
simulate  di f feren t  scena rio s ,  you can say  I 'm taking this  weath er  s y stem and my
simulators  with  seedin g  and w i tho ut  seeding,  and the di f ference bas ical ly  generates
what  is  the  added con tr ibut ion f ro m seeding.  The caveat  with  models  is  that  th e y
have a  certain  error  ba r.  A nd we  don't  real ly  know,  the y're  not  100%,  wh at  the y
should be.  So that 's  why  we a ctual ly  designed the SNOWIE Proje ct  becau se  we just
wan ted to  go out  an d col lect  a  lot  of  data  so  we can val idate  o ur  nume ri cal  models  so
we can  actual ly  do  thes e k ind s  o f  exper iments  with  conf idence.  

We were  pigg yba ck in g  o n  an o perat ional  seeding operat ion that  the  Idaho Power
Company  run s  e ver y  win ter.  A s  the y  release the s i lver  iodide,  i t  m oves  throu gh the
cloud an d generates  precipitat io n.  And then,  we f i t  the  data  i nto  ou r  mode l  to
val idate  the model .  So  as  we started this  exper iment ,  we had c louds ,  bu t  the y  we re
not  yet  precipitat ing .  So  when we started to  seed,  we could actual ly  se e  that  as  we
were seeding,  we were  generat ing snowfal l ,  and the snowfal l  was  fa l l ing  on the
ground.  A s  we f le w,  the  precipitat ion fe l l  in  z igzag l ines,  which fol lowed th e exact
path o f  the  seeding a ircra ft .  T hat  was  something that  real ly  do es n't  occu r  natural ly,
so  i t  was  c lea r ly  bein g generated.  So that 's  why we kne w actual ly  we  could these are
what  we are  precipitat ion that  we could generate.  And that  basi cal ly  re volu t ionize d



6/1/23, 3:22 PM Tempest News | June 2023

https://tempest.weatherflow.com/june-2023 4/8

this  ent ire  c loud seedin g  b u s i ness.  Because for  the  f i rst  t ime,  we cou ld actual ly  show
the en t ire  process ,  f rom when  we put  the  s i lver  into  the c loud to  w h en th e se ed
precipitat ion fe l l  to  the  ground.  But  we were  also  able  to  quanti fy  i t ,  say ing,  “ We  can
generate  X  amoun t  of  snowfal l ,”  which people  before  could not  real ly  do.  

Q: IS THERE ANY DANGER OR RISK IN USING SILVER IODIDE?

A:  Al l  these compa nies  who  are  do ing the c loud seeding have to  fol low  Envi ronm ental
Protect io n Agenc y (EPA )  g uidel ines.  So the y have to  take water  s am ples ,  the y  have to
take snow samples ,  a nd the y  do have to  measure  the s i lver  th at  i s  in  th e
groundwater.  The le vels  ca nnot  exceed the l imitat ions  that  the  Env ironme ntal
Protect io n Agenc y sets .  Yes ,  youʼre  putt ing  s i lver  iodide or  s i lver  into  th e c lou d.  But
you  don't  you don ' t  rea l ly  put  that  much s i lver  iodide into  one locat i on,  be caus e you
are  distr ibut ing i t  over  a  la rge  area over  a  re lat ively  short  f l i gh t ,  us u al ly  abou t  2
hours  long.

Q: HAVE YOU ENCOUNTERED ANY COMMON MISCONCEPTIONS ABOUT CLOUD
SEEDING?

A:  Yeah,  I  th ink  e ver yo ne ha s  an o pinion.  You hear  people  that  say,  “ Oh ,  c lou d
seeding generates  drou gh t ,  b e cause you're  taking moisture  ou t  of  the  c lou d,”  or  you
have others  that  sa y,  “ Clo u d s e eding basical ly  causes  f looding.”  But  c loud se eding is
pretty  wel l  reg ulated.  Fo r  insta n ce,  i f  the  snowpack reaches  a  ce rtai n  de pth ,  the
Idaho  Power  Co mpa n y  a ctual l y  ha s  to  stop seeding.  So when  we di d  thi s  in  2017,  that
was also  a  ver y  s nowy  win ter,  s o  we actual ly  had to  stop l ike  two -thi rds  th rough the
pro ject ,  an d we were  n ot  permitted to  seed i t  anymore,  because the  s now pack was
just  so  deep.  When peo ple  m ake the argument  that  you're  real ly  reduci ng the
moisture  in  the  c lou d,  I  a lway s  sa y  i t 's  d i f f icult  real ly  to  pinpoint  becau s e we don't
know whether  thes e c lo u d dro plets  would fa l l  down as  precipitat ion.  Th e y  could
e vaporate  and not  produce any  precipitat ion.  Or  the y  could actu al ly  fa l l  down as
precipitat ion,  but  we do n 't  rea l l y  know where  and how.  So,  ye s,  we  are  tak ing
moisture  out  of  these c lo uds.  T here's  no quest ion about  i t .  B ut  I  a ls o  thi nk  we also
showed that  the  am ount  is  re l at ively  smal l  that  we're  taking out .

Q: YOU MENTIONED THAT  YOU TEACH ANYTHING TO DO WITH CLOUDS. IS
THIS A TOPIC THAT HAS ALWAYS INTERESTED YOU? HOW DID YOU GET INTO
THIS?

A:  I t  was  more coin cidence.  I n  m y research,  I ʼm pr imari ly  us ing weathe r  radars,
whether  ground- based or  a irb o rne,  to  understand processes  that  occu r  i n  c lou ds .  So
I 'm lookin g at  how h ai l  forms ,  I 'm looking at  how heavy preci pitat ion e vents  forms ,
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how sn ow forms .  So  basical ly,  my  col leagues  that  have been doi ng that ,  as ked me  i f  I
could  oversee th e en t ire  Weath er  Radar  Operat ions  of  the  Sn owy Expe ri m ent .  Cloud
seeding is  real ly  in terest in g  f ro m a  teaching perspect ive  because  once you k now
basic  concepts,  you  can  sta rt  l ea rning how to  manipulate  the  c lou ds to  do what  we
wan t  them to  do.

Q: AS TEMPERATURES INCREASE, DO YOU THINK THAT CLOUD SEEDING
WILL BECOE MORE OF A PRIORITY FOR UNIVERSITIES AND COMMUNITIES? 

A:  That  is  a  real ly  go o d quest ion.  The problem with  c louds is  th e  way  we do c loud
seeding,  you need to  have su b -f reezing condit ions,  and you nee d to  h ave  a  certai n
temperature  ra nge.  So what  we see now with  winters  gett ing  warme r,  i s  th at  the
cloud seeding t im e gets  sho rter  over  the  year.  So we canʼt  real ly  ef f i c ie nt ly  seed i t
the  same way  that  peo ple  did  f ive  or  s ix  years  ago.  So this  was  de f ini tely  ch ange d.
But  on  the oth er  han d,  there  a re  a  lot  of  engineer ing compan ie s  th at  look  into  ways
to do i t  d i f ferently.  A ga in ,  th at  then goes  back to  okay,  how do we  store  th e water
because we don't  n ecess ar i ly  wa nt  to  have i t  as  ra in,  we would l ike  to  have i t  as
snow,  and we can  store  i t  h ig her  up?  Or  maybe we're  just  seeding m ou ntain  range s
that  are  higher  up that  are  n ot  as  af fected as  lower-ele vat ion range s.  We nee d to
have a  moist  system co ming t hro ugh.  So we need to  in  the  Rocky Mou ntains,  we  ne ed
to have these Paci f ic  systems  co ming through that  have a  lot  o f  m oistu re;  othe r wise,
we canʼt  seed i t .  So  i f  we en ded up having a  ver y  stable  high-pre ssu re  syste m  over
the en t ire  winter,  we cou ld n ot  c loud seed i t .  So  there  are  a  l ot  of  b its  and pie ces
that  people  need to  th ink  abo ut  how we should c loud seed in  the  fu tu re  w ith  a
changin g c l imate.

Lexin gton City  Sch o ols  has  h ad  a  weather  stat ion v ie wable  by  the  stu dents  s ince
Weatherbugʼs  inception in  1 9 9 3.  T hroughout  the  years ,  i t  was  u se d by  m any of
Caywoods teachers  to  su pple m ent  sc ience and math curr iculum as  we l l  as  bei ng
featured on lo ca l  ne ws  stat io ns  fo r  “The weather  at  Caywood.”  A s  wi th  any
techn olog y,  th e  equ ipment  us ed began to  become ant iquated and fa i l .  In  2004
Michael  Cre wse,  Tech no log y  Co ordinator,  started working as  a  com pute r  te chnic i an,
and as  an avid  weath er  en th us i ast  h imself,  made i t  h is  miss ion to  get  i t  back to  a
ful ly  funct ional  state.
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In  2023,  Cay woo dʼs  weath er  stat io n was deemed incompatible  wi th  the  Weatherbu g
network .  Whi le  look in g  fo r  a  ne w weather  stat ion solut ion,  N icholas  Bradford,
Network Administrator,  (a ls o  a  weather  enthusiast)  suggested we look at  Te m pest .
We kne w that  we wanted a n  inte ract ive  weather  display  as  wel l  as  the  abi l i ty  to
access  the  data  f ro m the web.  Because of  the  pr ice,  we were  able  to  add a  weath er
stat ion,  g iv ing us  data  f ro m  bot h of  our  schools .  From day one,  the  weath er  stat ions
at  both schools  h as  generated  excitement  about  the  weather.

"We push the l ink  to  our  studentʼs  Classl ink  page for  each respe ct i ve  weathe r
stat ion,  and wi l l  be  l in k ing  ou r  weather  stat ions  to  our  Distr ict  we bs ites  thi s  summer.
Curren tly  the  data  is  us ed by  o ur  Science and Math Teachers,  and we are  playing wi th
the idea o f  co ding  u t i l iz in g  th e API  f rom Tempest  in  our  STEAM classe s.  We have e ven
recently  used th e l ightn ing  data  to  substant iate  l ight ing damage  c la ims w ith  the
insurance compa ny."

 

 

- OTHER WEATHER NEWS -

THE 2023 ATLANTIC HURRICANE SEASON IS HERE

Jun e 1  mark s  the  of f ic ia l  star t  o f  the  2023 At lant ic  hurr icane s eas on.  Wi th  cu rre ntly
an expected 12  to  17  n a med storms this  year,  the  Nat ional  Oceani c  and Atmospheric
Admin istrat ion has  predicted  a  40% chance of  2023 being a  “near-normal”  hurr icane
sea so n.

Read More >> >

NEW H URRICANE FO R ECA ST ING COULD BETTER IDENTIFY INTENSI FICATI ON POINTS

s t

https://apnews.com/article/atlantic-hurricane-season-667d6ba46fa5259d2e5b85513d86ee86
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With a  ne w mo del  th ree years  in  t he  making,  sc ient ists  at  NOAA have m ade
groundbreaking  a dva ncem ents  in  hurr icane forecast ing that  br i ngs  u s  c lose r  to
understanding  a nd prepa rin g for  t he  extreme intensity  of  these  natu ral  d i s aste rs .
Rapid storm inten si f icat ion ha s  b een some what  of  a  myster y  to  sc i ent ists  but
equipped with  the poten t ial  to  predict  "explosive  intensi f icat ion"  i n  h u rr icane s,  th is
de velopmen t  co u ld h elp  us  better  ant ic ipate  and respond to  th e de vastat ing impacts
of  these storms.

Read More >> >

CALIFOR NIANS  CAN N O LONG ER  A PPLY FOR STATE FARM HOMEOWNERS I NSURANCE

State  Farm,  a  on ce lea din g  in su ra nce company in  the  state  of  Cal i forni a,  has  de cided
to stop acceptin g  h omeown er  insurance appl icat ions  f rom the state.  Ci t ing  growing
r isk s  f ro m weath er  dis a sters  l ike  wi ldf i res  a long with  r is ing  construct ion costs ,  the
decis ion  wen t  into  ef fect  late r  l ast  month.  This  is  another  de velopme nt  i n  the
longstanding issue of  Ca l i fo rn i a  homeowners  being dropped by  i ns u re rs  due  to  r i s ing
wildf i re  r isk .

Read More >> >

CLIMATE CONCIO US  GA R DEN ING

Gardening is  wel l  known a s  an environmental ly  posit ive  endeavor  as  plants  pul l
carbon dioxide f ro m  the air  aro und them to  store  and turn into  e nerg y,  br ing
pol l in ato rs  and other  benef ic i a l  insects ,  and support  soi l  health.  Learn about  som e
tools  and methods  you  can  u se  to  create  a  more c l imate  consci ous  garde n thi s  year.

Read More >> >
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