Intraseasonal Tropical Storm Prediction in the NCEP CFSv2 45-Day Forecasts == ",
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Storm Track Filtering

1. Introduction 4. Intraseasonal Tropical Storm Prediction
o | S N  CFSv2 produces a high number of False Alarms (FA),
g‘_e otbjelgtlve ofttgs tprOJe\c/t S 10 253?:?;29 Zg”(;ty 01‘: the NtCEtP Tracking storms that do not occur in observations.
mate Forecast system version ( >V ) 45-day forecasts to « Method based on Camargo & Zebiak (2002)* » Using storm track density values, the weekly storm track
predict global Tropical cyclone (TC) activity from weeks 1 1o 4. climatology and FA climatology are removed from the dall Examples of Weekly FA Climatol
These forecasts are being used to support the CPC Global Tropics - Points must meet 7 criteria to be considered a cyclone g?(/ densi i 4 e T e Y
Hazards and Benefits Outlook with an objective TC forecast tool. - Tracked forward and backward in time following vorticity maxima thorm _tréc t enks ';y' v Dot dered to b o
e Detection thresholds unique to CFSv2 fo?gzggtlgdg Trgg chSily points are considered 1o be 3
- Created using seasonal hindcast runs for 1982-2010 ' o
2. Model Description » Verification: HURDAT2 and JTWC Best Track Datasets Example of Final Storm Track Density Distribution G T T R T TR
- Tropical depressions and subtropical storms not included a) Forecast Tracks b) Filtered Tracks e) VERIFICATION
The CFSv2 is a fully coupled atmosphere-ocean-land model run o
operationally at the NCEP since April, 2011. Products s
CESv2 Components:  Forecasts for storm count and storm track 5 | | | Ih'igfgge(;iitw?ra'a‘“ﬂi‘;;
. Atmosphéric MOdEl: 2009 operational NCEP GES in T126/L64 o Prepared for Week 1 - Week 4 [ 30E GOE GOF 120 150E 180 15OW 120W GOW GOW 30 0 0 30E G0E OOE 120 1SGE 18O {SOW 1Z0W 90W 6OW 3OW 0 0 30FE BGE O0E 120E 1SCE 1GC 1SOW 1ZOW SOW 60w 30N O cé)nfidence for storms in
resolution « Based on an ensemble of forecast runs: :_:lk A n!1| L 0 Fatse Al C”:]"'ma;;mogy — the WNP, ENP and ATL
« Land Surface Model: Noah LSM - Hindcast: 20-members, comprised of previous 5 day'’s forecasts - , ailalillid Final plots given to forecasters: basins (b). One storm in
e Ocean Model: GFDL MOM4 (4 runs daily) o . a) original storm track density, the WNP and two in the
_ - Operational: 16-members from previous day il B g)) glrt]iﬁglgi?;:?gﬁig?[]rz’cks, and ENP verify (e).
45-Day Operatlongl ans.  TC analysis performed for global ocean basins year round 351 d) FA climatology for the week.
* Run4times dally with 4 ensemble members each 455.& 0E GOE 40E 120E 150E 180 150W 1204 90W BON W 0 0 30E ECE 9O0E 120E 1SCE 1BC 1SOW 12GW 9OW sO0W oW O Verification is included above (e).
- Initial Conditions = 00Z, 067, 127, and 187 * Camargo, S.J. and S. E. Zebiak, 2002: Improving the Detection and Tracking of Tropical Cyclones in Atmospheric I — 7 | | e
- 16 Members total per day General Circulation Models. Weather and Forecasting, 17, 1152-1162. B4 TREOTRTOCRID TRAL OGN emoAloAE o o 01 0.2 & a4
e Qutput every 6 hours
5. Hindcast Results 6. Real-Time Prediction

45-Day Hindcast Runs:

« Time Period: 1999-2012 (14 years) Anomaly Count Correlations Anomaly Count Correlations: Ongoing real-time prediction began December 2013 using daily 16-member operational runs.
 Run 4 times daily with 1 ensemble member each . . -
. . a) ATL 9 s e Based on daily storm activit Anomaly Count Correlations 2014 WNP Anomaly  —a
- Initial Conditions = 00Z, 06Z, 127, and 187 " ' _ Y Y _ A
- 4 Members total per day . e Highest Week 1 scores = ENP, WNP, SI, and SP basins Year Week  ATL ENP  WNP NI S| AUS SP !
e Output every 6 hours R as { - (average values between 0.50-0.52). 1 056 | 040 | 077 | 024 | 0.72 0.06 026
e o zn::u'a 005 | 007 | zo0s | 2001 CEW00 | zouz | 2004 | Z005 | 008 | 010 | oIz ¢ ATL average Correlatlon (0'36) brought down by tWO bad 2014 2 0.53 0.52 0.54 0.14 0.53 0.28 0.34 ;
N b) ENP N f) AUS years (2002 and 2003) 3 0.41 0.49 0.36 0.05 0.06 -0.37 0.37 ok
. . . . . . 4 0.42 0.45 0.36 -0.04 | -0.13 -0.29 0.29 -
: : W | o o Skill drops with lead time, but still evident in Weeks 2-4.
3. Global Tropics Hazards and Benefits Outlook P 1 | o049 | 052 | 062 | 035 | 035 | 037 | 052
I I AR ol - Track Heidke Skill S (HSS) o1s |2 034 | 042 | 0.76 0.10 0.18 0.32 0.27 i
“Ohge 2001 2003 | 2005 2007 | 200w | 2011 Chs Orm raC el e I Cores -
 Issues Week 1 and Week 2 Forecasts for: e " e i hast Week 1 ATL. ENP and WNP basi 3 021 | 035 | 045 | 017 011 | 008 | 002
. . L « Highest Wee scores = , an asins , , , _ _ 0. 0. z
- Rainfall Above/Below the Upper/Lower Third of Historical Range " N N/ B A 9 . : 026 030 026 000 018 0.16 0.03 :
_ _ a.4-?“/&'\\v/”\_.&>(7 0.4) with scores between 0.25 and 0.35 for the most active Note: 2014 SH correlations are for 1/1/14-5/30/14. 2015 NH correlations are through 10/14/15. N |
- Tropical Cyclone Formation TN N part of the season Bold = Higher correlation versus hindcast average. O
* Includes graphic (below) and a detailed discussion o |, SH basins show an increase in scores in the latter half Almost all ATL, ENP and WNP correlations are higher than their average hindcast correlations,
. Released each Tuesday, with a Friday update for a limited region o of the season instead of a peak in February. while the NI and SH_basms show mostly lower skill. Higher correlations are to be expected with
. . | _ Week1 _ _ the shortened lead time of the ensemble members.
- Friday updates limited to Jun 1 — Nov 30 TN P A Week 2  Week 2 skill drops, but remains steady for Weeks 3-4.
 Includes live briefing (via webinar), open to public N Vo= T Weeks  Real-time prediction scores for 2014-2015 show Genesis Lag Days
B _Gf‘ggg ' zn'ml ' z-;]'ua Comgs | 2007 EID'IJE 'IEEI'H dun | I Increased SCOres N mOSt baSInS- a) ATL (18) d) s| (23) NI @)
Global Tropics Hazards and Benefits Outlook - Climate Prediction Center ; : prieiafions are caleuialed curing acfive season ony ﬂ-;: ﬂ-;: L 1 F—\/_/ * AlthOugh noisier, 2014-2015 Iags are
/ Week 1 - _ . Genesis Lag Days: \ | e \/\ | imi ' In Weekl
B AT - Storm Track Heidke Skill Scores -ad Y o . //\A/\ g 3y %W‘D sm(wjllar 0 ”hmr? cast lags g k(_e”e -
W W L Y  Uptick at Day 0 when the storm is first included in the el N [T w v AN and overall show Increased skill in
%megs—-j@. B o o ICs, but still considerable skill in the earlier lags. o) ENP (41) ) AUS (14) real-time prediction.
e i [ TRl W "N : SR : 1 ' . '
R B P\ B e —— ' A - oKX\ ¢ Forweek 2-4, skill drops significantly, but some basins . 1 T = Later weeks show more skill than the
BN - Ty AN ol =£ZT7T NN (NI, SP) show promise in week 2. 552 MW T Weeka hindcast in all basins except ATL.
‘iS%V\-IO(g 20 o | 0.5 b) ENP 0.5 hAUS I}Ii—-a —5-4-3-2-1 8 1 % 3 4 5 8 7 & 0‘; S5-4-3-2-1 0 1 02 3 405 6 7 oA Y * ConSIStent Wlth Increased HSS.
1 TN A . —— Week1 ©) WP (48) hSP©) storms from 2014 and  * Although S| and AUS show relatively
.3 el a3 \ ee 1] 1
ol PREGEER AN Genesis Lag Days — weus /f A Y\ 2015 combined to good skill in predicting observed
011 \ ol | 7 \ / a) ATL d) S| g) NI — Week4 o -:m-\/\- increase sample size -
{:nir bpr Way Jun Jul Aug Sep Dot Naov Dac Jan Fab E:m Aug Sep Glct_N{l:r:vlac don Feb ar fpr May Jun 1 1 i Q"*'m% A4 (|n parenthesis)_ Storms! the Count Correlatlons are
gwwe s o / . P :::/_,/M/\ p SR D W i il V/ low, indicating an abundance of FAs.
Y * t Z'::\ p ~~ ___\ Z-:: 0.4 0.4/ (.41 ,_/"/_/\
Confidence ~ Produced: 10/113/2015 oo S e , e e e B e N 7 Summar
_ _ High Moderate . _ _ Forecaster: Rosencrans o ~ \‘/ﬁ a1 \ % -5 -4-3-2-10 1 2 3 4 & 6 7 & —-6-5-4-3-2-190 1 2 3 4 5 4§ 7 & -6 -5 -4-3-2-1 01 2 3 4 5 6 7 & u y
Tropical Cyclone Formation [l [/ Development of a tropical cyclone (tropical depression - TD, or greater strength). N . DA b) ENP e) AUS Average  hit rate  for
Above-average rainfallg Weekly total rainfall in the upper third of the historical range. Mar fpr Moy Jun Jul Aug Sep Dot Mav Dac Jon Feb  Jul Aug Sep Oct Mov Dec Jon Feb Mar Apr May Jun 1] i . . .
Below-average rainfall || 77 Weekiy ofalranfal nthe lower hid of the hstorical range, N | individual storms based  New product on TC intraseasonal prediction developed for CPC forecasters.
Above-normal temperatures [ 7-day mean temperatures in the upper third of the historical range. : —_— Week1 0.5 /"'\/ 26 / on the |ag from genesis ] ] ]
PBeLow-tr!orn;adl tter;lperatu;es-k tf7-da3élTea1‘r11I;eon;pertituresé_inthfe lower hird of the historical ANGE  argets broad scale condit ) A wee::; o 04 day (Day O, black line). In e Provides gu|dance on both storm count and location
! roauctis u ated once e_l’ wee ,expe rom - or the region from ! oV, (o) . e product targets pbroad scale condiuons oz —— ee 0.2 . N 0.2 R ﬂ 7‘4 . . . . . . .
integrated over a 7-day period for US interests only. Consult your local responsible forecast agency. - /\C jf \ Week 4 g_:i:j_ﬂ T T I I T T T I T Week 1, storm is included _ Although Skl” drops Wlth Iead tlme, WeekS 2_4 Stl” ShOW Skl” for bOth storm count and traCk
e . - G&&M Dashed Lines = 2014-2015 scores c) WNP f) SP In |(?3 at Day 0, so _ _ o _ _
QD Concmt vinmtnar s 1A ONIVERSITYATALBANY JSRSIORRID Bt ) | negative lags (left of black  Real-time experimental predictions for 2014 and 2015 season show increased skill
"' Because of the nature of the HSS, months with no storms will 081 / 08 7\ | line) forecast both track _ _ . _ _ _ _
have a score of zero.  No credit is given for correctly jjj/_// L »] and formation.  Positive - Indicates predictability for ATL, ENP and WNP, while SH basins can still struggle with FAs.
Global Tropics Hazards and Benefits Outlook graphic issued Oct 13, 2015 forecasting no storms when there are also no hits. Therefore, 0 lags (right of black line) - - : . :
as expected, the scores increase with increased activity. T | =" | forecast just track. ° Dally updates avalilable at: ftp.//ftp.cpc.ncep.nOaa.gOV/||Ong/maln.htm|
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