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

TEMPEST NEWS | FEBRUARY 2023

. . .with  Dr.  Jef f  Copelan d,  Ch ief  Sc ient ist  at  WeatherFlow-Tem pest .  Jef f  spoke to  us
from the WF-T Weath er  La b  in  Fo rt  Col l ins ,  Colorado,  where  hi s  team  of  atmosph eric
and data  sc ient ists  co nducts  fo recast  model ing to  support  the  company’s  sui te  of
pro ducts  and ser v ices.  

Jef f  re l ies  on art i f ic ia l  intel l igence (AI )  and machine learning appl icat ions  in  his
work  and helped s h ed s ome l ig ht  on how i t ’s  le veraged at  Weathe rFlow-Tempe st  as
one layer  of  their  patented Nea rca st™ Technolog y.  

Q: CAN YOU EXPLAIN WHAT NEARCAST ™ TECHNOLOGY IS AND HOW IT
WORKS?

A:  N earcast™ Technology  i s  t he  col lect ion of  behind-the -scenes  data  processi ng
sy stems that  m akes  extens ive  use  of  AI  to  del iver  a  high-value,  cu rated datas et  better
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informing us  of  what  is  ha ppeni ng  now,  what  happened yesterday,  and wh at  wi l l
happen tomorrow.  This  datas et  is  used to  dr ive  improved deci s ion support  s o  that
our  customers  can control  the  costs  and other  impacts  of  weathe r  on th em

Broken down into  steps,  we f i rst  gather  weather  data  f rom the Te m pest  Network .  This
includes  more than 5 0 , 0 0 0  Tempest  stat ions  and tens  of  thousands  of  othe r  stat i ons,
combined with  other  so urces  such as  satel l i tes ,  radar,  government ,  etc .  Se cond,  th e
data  is  curated us in g  advanced  qual i ty  control  and scor ing rout i ne s,  qual i fy ing the
data  fo r  in gest ion into  o ur  rea l-t ime data  feed and forecast  m odel ing s y ste ms.  Last ly,
the  curated data  a re  combin e d with  the best  avai lable  physics -base d nu m erical
forecast  models  to  tra in  our  A I  model .  The f inal  AI  product ion m odels  are  ru n on
rapid  update  c ycles  to  pro duce t he Tempest  Forecasts ,  which are  produ ced at  a l l
stat ion locat ion s  a n d points  bet ween using our  Weather  Anywhere system.  We then
del iver  the  val idated data  v ia  our  API  to  powerful  mobi le  and we b appl icat ions  and
SaaS tools

Q: HOW WOULD YOU DEFINE AI  IN THE SIMPLEST WAY POSSIBLE? 

A:  The best  way to  des cr ibe i t  i s  sophist icated pattern recogni t ion.  A I  i s  good at
f indin g patterns  in  co m plex  d ata  t hat  humans or  other  s imple r  stat i st ical  techniques
can not  spot .  Once thes e patterns  are  known,  the y  can be used to  make  ne w
predict ions  or  correct  exist in g  predict ions.  The most  s imple  form  of  patte rn
recognit io n  is  a  l inea r  re lat ion b etween x  and y.

There  is  a  wonderfu l  webs ite  by  Har vard stat ist ic ian Tyler  V igen  cal le d  Spurious
Correlations ,  wh ere  he  wonde rs  and r i f fs  about  how var iables  work  togethe r.  He
gives  a l l  sorts  of  ran dom an d f unny examples  of  things  that  correlate  we l l  but  don’t
cause each other  -  l ike  wh at  is  t he  relat ionship  between peo ple  w h o drown by fa l l ing
in  pools  and Nich olas  Ca ge f i lms ( 66%!)  or  the  divorce  rate  in  Maine and
con sumption o f  marga r in e ( turns  out  99% correlat ion!)

Q: CAN YOU EXPLAIN EXACTLY WHAT YOU DO AND HOW YOU USE AI  FOR
WEATHER PREDICTION? 

A:  We are  not  using AI  to  direct l y  predict  the  weather.  What  we  are  doi ng is  u s ing
machine learning techniques  to  reduce errors  in  numerical  weath er  fore casts .
Weather  is  a  chaotic  system.  Even with  the best  numerical  models ,  th ere  is  a  l imi t  to
how far  o ut  we can  predict .  W e  ca n say  that  the  high temperature  on thi s  day  w i l l  be
100,  but  that  predict ion ski l l  loses  speci f ic i ty  over  t ime.  We use  m odels  to  predi ct
not  such a  speci f ic  temperatu re  over  t ime but  i f  there  wi l l  be  a  warmi ng trend over
t ime.

https://www.tylervigen.com/spurious-correlations
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We are  using AI  to  discover  h ow  a nd where  models  are  wrong and h ow we  can correct
that .  We do  this  by  a n a lyzin g a  la rger  set  of  forecasts ,  and we  look  at  h ow wel l  those
performed.  From th ere,  we can sta rt  to  tease out  when and whe re  the  m odel  i s  wrong
and make correct ion s.  An d whe n we understand errors  in  the  fore cast  m odel ,  we can
adjust  to  those.

F r o m  r i g h t :  A t  A M S  2 0 2 3 ,  W e a t h e r F l o w -Te m p e s t  C E O  B u c k  Ly o n s ,  C T O  D a v i d  S t .  J o h n ,  C h i e f  S c i e n t i s t  D r.
J e f f  C o p e l a n d ,    S e n i o r  A t m o s p h e r i c  S c i e n t i s t  D r.  F e n g  G a o ,  A t m o s p h e r i c  S c i e n t i s t  D r.  S t a c e y  K a w e c k i ,

M e t e o r o l o g i s t  B r a d  W e l l s ,  D i r e c t o r  o f  S o f t w a r e  D e v e l o p m e n t  C o r r i n e  B u t c h e r,  W e a t h e r  D a t a  S c i e n t i s t  D r.
B r o d y  F u c h s ,  a n d  C h i e f  S c i e n c e  O f f i c e r  D r.  M a r t i n  B e l l .

 

Q: WHAT ARE SOME CURRENT AREAS WHERE AI  IS USED FOR PREDICTION
AND CORRELATION?

A:  WeatherFlow-Tempest  us es  AI  to  correct  errors  in  numerical  weathe r  pre dict ions
that  are  the  ba sis  of  a l l  hu man a nd digital ly  del ivered forecasts .  A l l  nume ri cal
weather  predict ion m o dels  h ave errors .  The y might  be  general  (wi nds  always  too
strong by  10%),  so me what  speci f ic  (n ightt ime lows too low by  5  degre es ) ,  or  ve r y
speci f ic  ( ra in  amounts  in  a  c i t y  a re  twice  what  is  obser ved duri ng su m m er w he n
winds are  out  o f  the  No rth ) .  I t  can take a  human the better  part  of  a  l i fet ime  to
understand mo del  errors  for  a  s ingle  locat ion.  With  enough data,  AI  a l lows us  to
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discover  an d co rrect  a  s ig n i f ica nt  number  of  errors  in  numeri cal  weath er  predi ct ion
at  hundreds  of  th ou s a nds  o f  locat ions  around the earth  and continuou s ly  update
that  analys is  thro u g hou t  th e  da y.

Q: CAN YOU GIVE ME AN EXAMPLE OF THIS?

A:  So for  storm predict io n ,  m o st  wi l l  look at  radar.  Radar  ima ger y  work s  we l l  for  the
short  term,  bu t  for  the  longer  te rm,  you need to  model  the  data.  One us e  case  where
it  works  is  lookin g  at  the  e vo l ut io n of  thunderstorms.

Q: WHAT ARE YOU DOING NOW?

A:  Right  now,  we a re  co rrect in g fo r  standard atmospheric  quanti t ie s  -  tempe rature,
wind,  humidity,  and pres sure .  The next  big  ones  are  ra in  and l ightning.  F loods are
def initely  chal lenging,  bu t  better  ra in  predict ion using Tempest  data  would
def initely  be  usef u l  in  f la sh f l ood forecast ing because we are  already  able  to  model
the f low of  ra in  when  i t  h i ts  th e  earth's  surface,  so  better  ra in  pre dict i on w i l l  lead to
better  f lood wa rnin gs .

Q: HOW WOULD YOU DO THAT USING THE TEMPEST?

A:  Radars  don’t  te l l  you  th e exact  l ocat ion of  ra infal l  on the grou nd.  Tempe st
measures  the  a mo u n t  o f  ra in  with  the haptic  sensor  on top of  the  Tempe st  weather
stat ion.  The sens or  is  a ble  to  determine the s ize  of  ra indrops.  I t  work s  th e  sam e way
a drum wo rks  -  th ose s ig n a ls  a re  cal ibrated and translated into  rainfal l  amounts.  So
with  an array  of  our  Tem pest  stat ions  and other  data  we are  able  to  dete rmi ne
locat ion and ra infa l l  a m o u n ts  and accumulate  that  e ver y  minute  throu gh out  th e  day.
This  in formation  h elps  u s  tra in  up our  AI -based rainfal l  models .  

Q: CAN YOU EXPLAIN MACHINE LEARNING AND HOW THAT IS USED FOR
WEATHER?

A:  Machine learn in g  ta kes  th e ava i lable  data  and discovers  patte rns  i n  the  datasets
algor ithmical ly.  We ca n train  th e  result ing  AI  models  ver y  quickly.  We  are  also  using
it  to  look at  pa st  weath er  pre di ct ions  to  see  what  the  models  got  r i gh t  or  w rong.  The
more data  we have,  the  bette r  t he  machine learning AI  model  wi l l  be come .  Wh i le  the
Tempest  Weather  Sy stem  is  st i l l  only  a  fe w years  old  as  a  product ,  and we only  h ave  a
relat ively  short  h isto r ical  reco rd f rom which we can train,  the  forecast  i m proveme nts
are  remarkable

Q: WHAT CAN WE EXPECT AI  TO DO IN THE FUTURE IN TERMS OF
PREDICTION?
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A:  One o f  the  b ig  area s  for  res earch is  how to  incorporate  soft  or  vagu e data  f rom
peo ple,  n ot  sens ors ,  in  t ra ining  AI  models .  Tradit ional ly,  data  f rom  s ensors  is  used to
train  AI ,  a  wel l -un derstood pro cess.  The chal lenge now is  how  to  le verage
performance feedback f ro m in div idual  users  of  predict ions.

Q: WOULD YOU SAY THE BIGGEST BENEFIT OF AI  AND ML IS TO IMPROVE
THE FORECAST THAT TEMPEST USERS GET IN THEIR OWN BACKYARD?

A:  Yes,  we are  train ing  the model s  with  obser vat ions  coming from us ers’  Te m pests
s itt ing  r ight  in  their  own backyards.  So their  forecast  is  much more  attu ne d to
con dit io n s  the y wi l l  exper ien ce o n a  day-to -day basis .    But  the  bene f i t  doesn’t  stop
there.  Forecasts  between  Tempest  stat ions  are  a lso  dramatical ly  improve d by  th e AI
improved fo recasts  at  ea ch Te m pest  locat ion.

Q: HOW DID YOU GET INTO THIS WORK?

A:  Over  25  yea rs  ago,  I  wa s  working with  an energ y  ut i l i ty  company  in  Au stral ia .  Th e y
wan ted to  improve th eir  u sa ge m o del  because when i t  gets  hot ,  people  u se  the AC,
and then there  a re  browno uts  and insuff ic ient  supply  when demand s pikes.

I t  was  the f i rst  t ime I  u sed neu ral  network AI  techniques  and appl i ed th em to  var ious
locat ions  aro und Sydne y a n d M e lbourne to  predict  h igh temps ove r  th e  com ing week .
That  was  f un.  I t  wa s  a  b ra nd-ne w technique,  and people  said  i t  was  crazy  to  tr y  i t .  No
one had done i t  befo re.  Bu t  what  we predicted was a  vast  improve m ent  ove r  th e
status  quo,  s imi la r  to  what  we now see in  our  weather  forecast i ng.

With  AI ,  we could reduce th e uncertainty  of  the  forecast  showing whe n i t  was  goi ng
to be warm.  And for  a n electr ical  ut i l i ty,  reducing that  uncer tainty  a l lowe d the m to
manage supply,  keep custo m e rs  happy,  and saved them mone y by  bu y ing ele ctr ic i ty
ahead of  t ime,  ahea d o f  pea k pr ic ing.  What  great  business  potent ial  th is  s h owe d,  and
that  was  only  th e  beg inning!
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 - OTHER WEATHER NEWS -

HOW TECHNOLOGY HAS IMPROVED FORECASTING

Forecasters  in  Ne w York  were  e yeing a  concerning storm syste m  de ve lopi ng on the
West  Coast ,  sure  i t  wou ld beco me a  s igni f icant  snow e vent  once  i t  f i nal ly  reached
them a week later.  A s  the  sy stem made i ts  way east ,  i t  gre w as  pre dicte d i nto  one of
the  worst  bl izzard s  in  New Yo r k history .  A s  warnings  of  the  deadly  storm  began to
tr ick le  o ut  to  the  pu b l ic  days  in  a dvance of  i ts  arr ival ,  some Ne w  York  weathe r
scient ists  bega n  to  ref lect  o n t he advances  in  forecast ing technolog y com pare d to
e vents  l ike  th e  Great  Ice  Sto rm of  1988,  for  which warnings  cam e only  hours  in
advance of  the  h isto r ic  storm .

Read More >> >

LAST YEAR WASN'T THE HOTTEST ON RECORD, BUT...  

That  doesn’t  neces sar i ly  mean i t ’s  t ime to  celebrate.  S imi lar  to  th e  year  before ,  La
Ni ñ a’s  coo l ing ef fects  kept  th e  2022 global  temperatures  out  of  a l l  t ime  record-
breaking highs .  But ,  much of  t he  world  st i l l  exper ienced more se ve re  and/or  f reque nt
extreme weather  e ven ts  a nd their  d isastrous  ef fects ,  intensi f i ed by  th e overal l
warming trajector y  of  th e  planet .  La  Ni ñ a is  expected to  conti nu e weake ning
througho ut  2023,  with  a  po s s i b le  re -emergence of  an El  Ni ñ o syste m  late r  in  the  year,
pos sibly  sett ing  u p 2024 fo r  th e  highest  g lobal  temperatures  on re cord.

Read More >> >

AI PREDICTS 2 DEGREE WARMING BY MID-2030s

A study using art i f ic ia l  n eura l  networks  est imates  that  the  planet  could cros s  cr i t ical
warming thres holds  by  th e mid-2 0 30s,  e ven with  the substant ial  re du ct i on of
pol lutants  and other  emis sions  as  proposed in  the  Par is  Accords .  The  ave rage global
temperature  ha s  alrea dy  c l imbed s l ight ly  over  1  degree s ince in dustr ia l i zat ion.
Scient ists  have iden ti f ied 1 .5  deg rees  as  a  ke y  t ipping point  for  th e  c l i m ate ,  with  a
r ise  over  2  degrees  potent ia l ly  b r inging de vastat ing and i rre vers i ble  e f fe cts .  Using
cl imate  models  a n d histo r ica l  data  on global  temperatures,  s c ie nt i sts  cou ld  run th re e
dif feren t  predict ion scena rio s  based on var ying le vels  of  emission re du ct i ons  to
re veal  that  g loba l  temperatures  would hit  1 .5  degrees  of  warmi ng by  2035 i n  a l l
scenarios.  

Read More >> >

https://www.nytimes.com/2022/12/29/nyregion/western-new-york-storm.html
https://www.nny360.com/news/stlawrencecounty/weather-wonders-technology-improves-short--and-long-term-forecasting/article_e0fb54c0-b81b-535d-b2da-9310d997b2a2.html
https://www.wired.com/story/2022-wasnt-the-hottest-on-record-thats-nothing-to-celebrate/
https://www.cnn.com/2023/01/30/world/global-warming-critical-threshold-climate-intl/index.html
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FEBRUARY GARDENING TO-DOs 

Your  2023 resolut io n s  for  yo ur  ya rd and garden have been made,  now w h at?  A s  the
short  win ter  days  beg in  to  leng then and ear ly  spr ing moves  in,  now  i s  t ime  to  start
turning some of  the  pla ns  yo u  l a id  out  in  Januar y  into  act ion .  Ch ecki ng you r
equipment  fo r  the  u pco m ing  s eason,  removing unwanted debri s  f rom you r  yard and
garden  areas,  an d prun in g  ba c k e vergreen growth are  just  a  fe w  ways  to  start
prepping your  ya rd and ga rden fo r  a  strong growing season.

Read More >> >
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