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Introduction 
● Weat her  f orecast ing can  be per form ed 

dynam ical ly wi t h  t he aid of  num er ical  m odels 
out  t o about  10 –  14 days. 

 
 
● Beyond t h is poin t , st at ist ical  m et hods can  be 

used rel iably, but  NOAA is exper im ent ing wi t h  
ensem ble t echn iques.  



Introduction 
● Long range forecast ing (m ont h ly and 

seasonal ly) are per form ed using st at ist ical   
and dynam ical  m et hods along wi t h  using 
knowledge of  t he dom inan t  t eleconnect ion  
act ivi t y (e.g., ENSO, PNA, Block ing, et c...) 

 
● Our  previous st udy showed som e sk i l l  in  using 

t he Ber ing Sea Rule (BSR) and Typhoon  Rule 
(TYR) in  f orecast ing ext rem e weat her  over  
Nor t h  Am er ica in  t he 6 –  30 day per iod.  



Motivation 
● There is a large gap in  predict abi l i t y in  t he 

t h ree and four  week  per iod. (NOAA is 
exper im ent ing wi t h  probabl ist ic out looks 
using ensem ble t echn iques.)  

 
 
● Using sim ple indicies, t here is a degree of  

predict abi l i t y in  t he general  condi t ions over  
Nor t h  Am er ica using sim ple t eleconnect ion  
indexes.   



Dynamic Skill Scores
  
EMC Ver i f icat ion  websi t e: 
h t t p :/ /www.em c.n cep .n oaa .g
ov/gm b/STATS_ vsdb/  
 
PNA Region  (20 N- 75N), 
(180 E- 320 E) 
 
AC: HGT P50 0  Sk ill Scores  
(Up p er  r igh t  grap h ) 
 
Day 5: .863 
Day 6: .7665 
Day 8: .531 
Day 10 :  .3235 
 
Average  los s  of sk ill p er  day: 
.10 7886 
 
 
 

http://www.emc.ncep.noaa.gov/gmb/STATS_vsdb/
http://www.emc.ncep.noaa.gov/gmb/STATS_vsdb/


Data and Methods 
● Dat a can  be ext ract ed using t he NCEP/NOAA 

re- analyses f rom  1951 –  presen t . 
 
● We ext ract ed t he dai ly PNA index using t he 

Cl im at e Predict ion  Cen t er  t runcat ed 
NCAR/NCEP Reanalysis page. Th is f t p si t e 
ut i l izes 1981- 2010 for  cl im at ology. 

 
● Dat a can  also be ext ract ed f rom  t he Cl im at e 

Predict ion  Cen t er  Arch ive of  Dai ly Indices page.  
Th is f t p page ut i l izes CDAS st ar t ing 01JAN50. 



Methods 
● Aut o cor relat ion  and Four ier  ser ies was used t o 

dem onst rat e t hat  t here is power  in  t he 10 –  90 
day per iod in  t he PNA region . 

 
● Th is power  m ay ref lect  Rossby Wave 

propagat ion  t h rough  t he region  beyond t he 
l im i t  of  dynam ic predict abi l i t y. 



BSR and Typhoon Rule 
● The BSR cor relat es 500 hPa heigh t s in  t he 

Ber ing Sea t o t h ree poin t s in  t he USA. Sim i lar  
t o t he PNA index. Mean  cor relat ion  is bet ween  
17- 21 days. 

 



BSR and Typhoon Rule 
● The TYR cor relat es 500 hPa heigh t s in  East  

Asia t o t h ree poin t s in  t he USA. Mean  
cor relat ion  is bet ween  6- 10 days. 

 
 



Auto Correlation 
● Th is f igure shows aut o cor relat ion  in  t he PNA 

& AO index dur ing t he per iod f rom  01AUG15-
24OCT15. 

 
 



Fourier Analysis 
● Four ier  decom posi t ion  of  t he dai ly t im e ser ies 

of  t he PNA index f rom  1 Jan  1951 –  presen t  
shows sign i f ican t  power  in  t he 23 and 38 day 
range. 

 
 



April 28, 2014 Case Study 
Apr i l  8t h , 2014 Ber in g 
Sea 

Apr i l  20t h , 2014 East  
Asia 



April 28, 2014 Case Study 
Low er  48 St orm  Repor t s 



April 27, 2011 Case Study 
Apr i l  6t h , 2011 Ber in g 
Sea 

Apr i l  18t h , 2011 East  
Asia 



April 27th, 2011 Case Study 
Low er  48 St orm  Repor t s 



March 2nd, 2012 Case Study 
February 10t h , 2012 
Ber in g Sea 

February 24t h , 2012 
East  Asia 



March 2nd, 2012 Case Study 
Low er  48t h  St orm  Repor t s 



April 14th, 2012 Case Study 
M arch  25, 2012 Ber in g 
Sea Apr i l  2, 2012 East  Asia 



April 14th, 2012 Case Study 
Low er  48 St orm  Repor t s 



Typhoon Nuri Case Study 
Ber in g Sea East  Asia 
 
 



Typhoon Nuri Case Study 
● Lower  48 
 
 



June 2012 Heat Wave Case Study 
Ber in g Sea East  Asia 



June 2012 Heat Wave Case Study 
● Lower  48 
 



Conclusions 
● The case st udies dem onst rat ed t hat  even  

t hough  t here isn ’ t   a “ per fect ”  cor relat ion , we 
can  m at ch  t he pat t ern  very wel l  and give 
var ious governm ent , energy, agr icul t ure, and 
ot her  sect ors f orewarn ing about  t he pot en t ial  
f or  severe weat her .   

 



Meteorologist Verification  
Jerem y Nelson , WISN-
M i lw auk ee 

M ichael  Clark , BAM Chase-
In dian apol i s 



Summary 
● In  t h is st udy, we analyzed t he PNA index using 

aut ocor relat ion  and Four ier  Analysis in  order  
t o dem onst rat e t hat  predict abi l i t y in  t he t h ree 
t o f our  week  t im e f ram e is possible.  

 
●  We looked at  case st udies t hat  encom pass 

arct ic spel ls, heat  waves, and severe weat her  
out breaks f rom  1977- 2015. 



Conclusions 
● Sim ple indicies such  as t he BSR and TYR have 

ut i l i t y in  aiding predict ion  for  t he one t o f our  
week  t im e f ram e.  

 
● Som e possible shor t com ings t o t h is t echn ique 

would include rapidly changing charact er  t o 
t he waves over  t he region , or  in f luence f rom  
t he t ropics (e.g., MJO). 

 
● These indicies m ay be useful  along wi t h  

ensem ble predict ion  t o enhance predict abi l i t y.  
 



The End 
● Please reference t h is si t e f or  m ore in form at ion  l ike our  

cor relat ion  st at ist ics, lag t im e, and regional  f orecast ing 
based on  SLP and t em perat ure anom al ies. 
● h t t p:/ /ber ingsearule.blogspot .com /  
 

● Quest ions?  
 
 
● Com m ent s?  
 
 
● Cr i t icism s? 
 
● Em ai l : lupoa@m issour i .edu , jdrenken7@gm ai l .com  
 

http://beringsearule.blogspot.com/
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