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Intensity Forecasting Experiment  
(IFEX; Rogers et al., BAMS, 2006) 

IFEX intended to improve prediction of TC 
intensity change by:  
1) collecting observations that span TC life 

cycle in a variety of environments for 
model initialization and evaluation 

2) developing and refining measurement 
technologies that provide improved real-
time monitoring of TC intensity, structure, 
and environment 

3) improving understanding of physical 
processes important in intensity change 
for a TC at all stages of its life cycle 
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Pre- IFEX 
1956-2004 

IFEX 
2005-2011 

Pre-TD 4.3  9.9 

TD 7.2  5.5 

TS 26.8 37.1 

Cat 1-2 31.6 24.8 

Cat 3-5 30.0 22.7 

Percentage (%) of on-station aircraft flight hours 

Pre-IFEX: 8020 total hours flown 
        IFEX: 2526 total hours flown 
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Notable storms (2006-2011) flown by NOAA aircraft 

Ike 

Earl 

Irene 
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Modified Km 

Modification of vertical eddy diffusivity (Km) in the operational 
HWRF model based on in situ measurements 

MRF-type PBL schemes are too diffusive 
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IFEX Goal 1: Model evaluation 
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Sensitivity of axisymmetric radial wind to vertical eddy diffusivity 

Original Km in HWRF Km reduced 50% Km reduced  75% 

Dropsonde Vr 
• peak radial inflow stronger with more accurate Km 
• depth of inflow layer more consistent with 
dropsonde composites using more accurate Km 

Dashed line is inflow layer depth from dropsonde composite 
(Zhang et al. 2011 MWR: On the characteristic height scales 
of the hurricane boundary layer).  

(Gopalakrishnan et al. 2012 JAS, in review) 

IFEX Goal 1: Model evaluation 
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Flight 110825H1 Flight 110823H1 

P-3 Tail Doppler and Dropsonde Measurements in Hurricane Irene (2011) 
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IFEX Goal 2: Real-time monitoring of TC structure and intensity 
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Axisymmetric radial inflow from composite datasets 

Doppler composite  

Radial flow scaled by peak value at/near surface (shaded, %) 

Dropsonde composite 

• similar inflow layer depth, radial flow structure despite completely different 
composite members, data sources, analysis methodology 

(Rogers et al. 2012) (Zhang et al. 2011) 

IFEX Goal 3: Improved understanding of intensity change processes 



turbulent kinetic energy

 

Turbulence kinetic energy structure of inner core 

Composite of TKE from airborne Doppler Conceptual model of TKE in inner core 

Lorsolo et al. (2010) 

• TKE maximized within hurricane PBL, along inner eyewall edge 
• secondary maximum sometimes evident in presence of rainbands, secondary 
eyewalls 

Rogers et al. (2012) 
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IFEX Goal 3: Improved understanding of intensity change processes 
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Rapid intensifiers 

Composite mean vertical vorticity (x 10-4 s-1) 

Steady state 
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• more ring-like structure in eyewall vorticity, lower outer-core vorticity for RI 
cases 

TC inner-core structure and rapid intensification 
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IFEX Goal 3: Improved understanding of intensity change processes 
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Radial distribution of convective bursts 

RI cases show  
• radial distribution of convective bursts that peaks inside RMW compared 
with outside RMW for SS cases 

3 4 5 6 8 12 18 21 24 27 30 33 
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vorticity (x 10-4 s-1) 
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vorticity (x 10-4 s-1) 
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IFEX Goal 3: Improved understanding of intensity change processes 
TC inner-core structure and rapid intensification 

Rapid intensifiers Steady state 
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Inside 
 RMW 

Outside 
RMW 

Radial location of diabatic heating 

IFEX Goal 3: Improved understanding of intensity change processes 
TC inner-core structure and rapid intensification 

(adapted from Vigh and Schubert, 2009) 
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Flight 1 – 00 UTC August 29 Flight 2 – 12 UTC August 29 Flight 3 – 00 UTC August 30 Flight 4 – 12 UTC August 30 Flight 5 – 00 UTC August 31 

Flight 1 Flight 2 Flight 3 Flight 4 Flight 5 

Axisymmetric tangential wind (shaded, m s-1) 

Axisymmetric vorticity (shaded, x 10-4 s-1) 

Example from individual case: Earl (2010) 

Sampling times of NOAA aircraft during Earl’s RI 

Flight 1 – 00 UTC August 29 Flight 2 – 12 UTC August 29 Flight 3 – 00 UTC August 30 Flight 4 – 12 UTC August 30 Flight 5 – 00 UTC August 31 



A B A B A B 

- RMW 

Reflectivity (shaded, dBZ) at 2 km altitude 
Flight 1 Flight 2 Flight 3 

x - convective burst (CB) location 

Example from individual case: Earl (2010) 
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Reflectivity (shaded, dBZ) 

- Location of CB 

Flight 1 

Radial location of CB 
relative to symmetric 

tangential wind 

Example from individual case: Earl (2010) 
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- Location of CB 

Flight 2 
Reflectivity (shaded, dBZ) 

Radial location of CB 
relative to symmetric 

tangential wind 

Example from individual case: Earl (2010) 
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Flight 3 
Reflectivity (shaded, dBZ) 

Radial location of CB 
relative to symmetric 

tangential wind 

Example from individual case: Earl (2010) 



Wind speed and vectors (shaded, m s-1) in Flight 1 

Example from individual case: Earl (2010) 
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Wind speed and vectors (shaded, m s-1) in Flight 1 

Example from individual case: Earl (2010) 
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A closer look at CB from Flight 1 
Reflectivity (shaded, dBZ) and vertical velocity (contour, m s-1) 
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A closer look at CB from Flight 1 
Reflectivity (shaded, dBZ) and flow (vector, m s-1) 

(Guimond et al. 2010) 
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Case study: Earl (2010) 

Average relative humidity (%) from all sondes between 0 and 0.5 x RMW 



http://www.aoml.noaa.gov/hrd/data_sub/hurr.html 
Accessing the IFEX data 

• Review HRD data policy, at 
http://www.aoml.noaa.gov/hrd/datapolicy.html  
 

• Flight-level and SFMR data (netCDF) 
 

• Lower-fuselage, tail Doppler radar 
images 
 

• Dropsonde data (multiple formats) 
 

• Mission summaries 
 

• H*Wind surface wind analyses 
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Extra slides 



Shear-relative reflectivity at 2 km (dBZ) 

• greater coverage of eyewall reflectivity for RI cases 

Rapid intensifiers Steady state 

IFEX Goal 3: Improving understanding of processes important 
in TC intensity change 

TC inner-core structure and rapid intensification 
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