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A Seamless TC Forecasting
System
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Extended-range

Forecasting :
Weekly TC strike probability
Location & timing

2012 Hurricane Season (Jun 01 => Nov 30)

(http://www.cpc.ncep.noaa.gov/products)
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Current: 6 TC/5 HC (Forecasted: 15/8) Current: 4 TC/1 HC (Forecasted: 13/5)
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Sources of Extended-range TC Forecasting

» Madden-Julian Oscillation (M]O)

» Boreal-summer Intra-Seasonal Oscillation (BSISO)

» Sea Surface Temperature (or Air-Sea Coupling)

> Easterly Waves

» Convectively Coupled Equatorial Waves (e.g., ER,
Kelvin, MRG et al.)
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What is MJO: Madden-Julian Oscillation?
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Modulation of the MJO on Tropical Cyclones
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» Western North Pacific
Nakazawa (1988); Liebmann et al. (1994)

> Eastern North Pacific
Molinari et al. (1997); Maloney and Hartmann (2000)
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» Australian Region

Hall et al (2001); Chand and Walsh (2010) (Maloney and Hartman 2002, Science)
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A National Effort to Advance MJO (or IS) Prediction

Global Prediction Integrated Observations

High-resolution operational Satellite, field-campaign, in-situ
deterministic-model datasets data sets
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Research
Attribution studies of global data sets; parameterized,
superparameterized, and explicit convection in
regional-to-global models; theoretical studies
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National (NOAA/NCEP CPC)
MJO forecasting capability

has been tripled from CFSv1
to CFSv2.

Zhang and Van Den Dool
(WAF, 2012)
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MJO and Convective-Coupled Equatorial Waves

Real—time filtering superimposed upon 1—2—1 filt, R21, OLR Anoms
MJO blue CINT=10; nlER black CINT=10; Kelvin green CINT=15
Negative contours solid, positive dashed {excluding Kelvin)
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CMISS Tropical Cyclones — University of Wisconsin-Madison

TS “Debby”: June 23-27, 2012

National Hurricane Center Miami, Florida

=

ical Tropical Weather Outlook g%

Satellite Image: 0122 PM EDT

Outlined areas denote current position of systems discussed in the Tropical Weather
Outlook. Color indicates probability of tropical cyclone formation within 48 hours.

[ JLow <30% S Medium 30-50% s High >50%

USA Today on June 23, 2012
Tropical Storm “Debby” disrupts Gulf oil, gas production
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NOAA/NCEP CPC Global Hazards Outlook (IC: June 13)

Global Tropical Hazards/Benefits Outlook - Climate Prediction Center
Week 1 - Valid: Jun 13, 2012 - Jun 19, 2012
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Ala rm Tropical Cyclone Formation - F# 4 Development of a tropical cyclone that eventually reaches tropical storm/cy clone strength.
Above-average rainfall[ || Weekly total rainfall in the upper third of the histonical range
Below-average ralnfall|:| “ . Weekly total rainfall in the lower third of the historical range

Above-normal temperatures [T 8" 7.day mean temperatures in the upper third of the historical range
Below-normal temperatures I [\,  7.day mean temperatures in the lower third of the historical range.

Productis updated once per week. The product targets broad scale conditions integrated over a 7-day period for US interests only.
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NOAA/NCEP CPC Global Hazards Outlook (IC: June 20)
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Global Tropical Hazards/Benefits Outlook - Climate Prediction Center
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Below-average rainfall [ | 7 Weekly total rainfall in the lower third of the historical range.
Above-normal temperatures [ 7-day mean temperatures in the upper third of the historical range.
Below-normal temperatures [ 7-day mean temperatures in the lower third of the historical range.

Productis updated once per week. The producttargets broad scale conditions integrated over a 7-day period for US interests only.
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UH Weekly TC Strike Probability (IC: June 07)
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UH Weekly TC Strike Probability (IC: June 14)
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Forecast of TC Strike Propability in Next Four wWeeksa
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CMISS Tropical Cyclones — University of Wisconsin-Madison

“Daniel”: July 4-11, 2012
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CMISS Tropical Cyclones — University of Wisconsin-Madison

July, 13, 2012

“Emilia”: July 7-15, 2012 “Fabio”: July 12-18 , 2012
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NOAA/NCEP CPC Global Hazards Outlook (IC: June 27)

Global Tropical Hazards/Benefits Qutlook - Climate Prediction Center
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Product is updated once per week. The producttargets broad scale conditions integrated over a 7-day period for US interests only.

Consultyourlocal responsible forecast agency.
Ay hRER S C c I % Australian Government
s 1) UNIVERSITY T ALBANY B

2012 U.S. CLIVAR Summ.it

Newport Beach, CA
July 1 7—20, 2012

Climate Variability & Predictability

Daniel &
Emilia




NOAA/NCEP CPC Global Hazards Outlook (IC: July 04)

Global Tropical Hazards/Benefits Outlook - Climate Prediction Center
W Week 1 -aIid:JuI04 2012 - Jul 10, 2012
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NOAA/NCEP CPC Global Hazards Outlook (IC: July 11)

Global Tropical Hazards/Benefits Outlook - Climate Prediction Center
Week 1 - Valid: Jul 11, 2012 - Jul 17 2012
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UH Weekly TC Strike Probability (IC: June 28

Daniel &
Emilia

week—2 (07,/08-07,/11) |

week—-3 (07,/128-07/18) |

Emilia &
Fabio

waak—4 (07,/18-07/26) | . . .
40E BOE 160E 160W 120w

70 20 50 &0 el

2012 US. CLIVAR Sum mit

Newport Beach, CA
July 1 7—20, 2012




UH Weekly TC Strike Probability (IC: July

05)

Forecast of TC Strike Propability in Next Four weeksa
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MJO/BSISO/CCEW need to be better simulated

zonal wavenumber

zonal wavenumber

zonal wavenumber

Precipitation (10S-10N averaged)

a) bee-csml~1 (2.42)

b) CanCM4 (0.95)

¢) CanEsSM2 (0.94)

oo Yod . w. . X X X nmpn. oo JHespmacd X X w.
v E e | V e |
5.0 5.0 ' E 59 ' o
' E A ' E
49 404 : E‘E 484 ; : 3
! " [ F 2 [ o
20 20 ! S ETE ' ! E
o W\ . EE - Ok
voFEee Lok
0 } ! . 24 - ;3 124 Q - C
oo JNWTE . CE L )
T T T T T T T T T T
0040 ~0.080 0.000 0020 0.060 G040 ~0.020 0000 0020 O 0.040 ~0.020 0000 0020 0.040
0.03 0.02 0.030.04 0.06 0.06 0.97 0.0% 0.02 0.030.04 0.080.060.57 0.010.02 0.030.04 0.05 0.080.37
frequency (oycles/day) frequency (cycles/dny) frequency (cycles/day)
d) CCSM4 (1.36) @) CNRM-CMS (5.07) f) CSIRO-Mk3-8-0 (1.94)
0 S .v"'*'F"_ ') "ﬁ"“‘ I L ST Nespued |
5.0 T ' ; L 50 £ LR |
1 ' :5 z 1
40 - 3 EREE \/ EREE
20 E E 204 E a8 4 0
B F MNE
204 E'E 204 'g 20 q
DA ™ ' aus il
& & E 1
L T T T T o0 T T Ty T oe T T il T
0040 ~0.020 0.000 OG0 0040 0.040 ~0.020 0000 V0 0.040 0.040 0020 0000 Q020 0.040
0.03 0.02 0.030.04 0.06 0.06 0.97 0.0 0.02 0.030.04 0.050.060.57 0.010.02 0.030.04 0.08 0.080.37
frequency (cycles/day) frequency (cycles/dny) frequency (cycles/dnay)
R) GFDL-CM3 (2.28) h) GFDL-ESM2G (1.38) J) GFDL-ESM2M (1.5)
- a0 "'f""’, L Spot:
E 2
o E “n
-
2 E 25 4
-': 204
E ¥ s
o0 00 os

T T T T T
0040 ~0.020 0000 0020 0.040

0.03 0.02 0.050.04 0.06 0.06 0.97
frequency (cycles/day)

'l
T T T T T
0040 0020 0000 0020 0.040

0.0% 0.0 0.030.04 0.080.060.57
frequency (cycles/day)

Climate Variability & Predictability

T T
0040 0020 0000 0020 0.040

0.01 0,02 0.02 0.04 0.08 0.06 0.27
frequency (cycles/dny)

2012 U.S.

CMIP5

Precipitation (10S-10N averaged)

1) HadCM3 (1.51)
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Scientific Issues and Questions

* Major uncertainties on extended-range TC forecasting:

> False alarms
> Missing events
> “Jumpy” forecasts at different lead times

®* Questions:

> What are the major factors leading to TC false alarms?
And how to reduce TC false alarms in operational
extended-range forecasting models?
> What cause the “missing” events? How to make improvement?
> What cause the “jumpiness” in extended-range TC forecasting?
> What are the misrepresented model physical processes responsible
for the afore-mentioned uncertainties?
> Will multi-model approach significantly reduce the above uncertainties?

2012 US. CLIVAR Sum mit

Newport Beach, CA
July 1 7—20, 2012

Climate Variability & Predictability



THANK YOU VERY MUCH!
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