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ABSTRACT

Flight-level aircraft data are used to examine inner-core thermodynamic changes during eyewall re-

placement cycles (ERCs) and the role of the relict inner eyewall circulation on the evolution of a hurricane

during and following an ERC. Near the end of an ERC, the eye comprises two thermodynamically and

kinematically distinct air masses separated by a relict wind maximum, inside of which high inertial stability

restricts radial motion creating a ‘‘containment vessel’’ that confines the old-eye air mass. Restricted radial

flow aloft also reduces subsidence within this confined region. Subsidence-induced warming is thus focused

along the outer periphery of the developing post-ERC eye, which leads to a flattening of the pressure profile

within the eye and a steepening of the gradient at the eyewall. This then causes a local intensification of the

winds in the eyewall. The cessation of active convection and subsidence near the storm center, which has been

occurring over the course of the ERC, leads to an increase in minimum pressure. The increase in minimum

pressure concurrent with the increase of winds in the developing eyewall can create a highly anomalous

pressure–wind relationship.When the relict inner eyewall circulation dissipates, the air masses are free tomix

and subsidence can resume more uniformly over the entire eye.

1. Introduction

A hurricane’s intensity is governed by several factors

including large-scale environmental conditions (e.g., ver-

tical wind shear, sea surface temperature, and relative

humidity), interactionswith land, and inner-core dynamics.

One specific inner-core process, an eyewall replacement

cycle (ERC), is known to generate dramatic intensity

and structure changes. During an ERC, a weakening,

preexisting inner eyewall is replaced by an intensifying,

contracting outer eyewall. This cycle often produces an

oscillation of the hurricane’s maximum intensity while

serving as a mechanism for storm growth. These in-

tensity and structure changes have been well studied

(Willoughby et al. 1982; Willoughby 1988, 1990; Black

and Willoughby 1992; Dodge et al. 1999; Hawkins et al.

2006; Houze et al. 2006, 2007; Maclay et al. 2008; Kuo

et al. 2009; Sitkowski et al. 2011, hereafter SKR11; Zhou

and Wang 2011; Kossin and Sitkowski 2012).

The inner core during an ERC consists of calm winds

near the storm center that rapidly increase to a maximum
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at the primary eyewall. The outer eyewall, located at

a more distant radius, usually contains a secondary wind

maximum with relatively enhanced vorticity, and the re-

gion between the eyewalls consists of a largely convection-

free, low-vorticity moat. The region near and just inward

of the primary eyewall generally contains high vorticity

and is a region of enhanced inertial stability. Inertial sta-

bility is defined by I2 5 [f 1 (›ry/r›r)][f 1 (2y/r)], where

y is the tangential wind, r is the radius from the storm

center, f is the Coriolis parameter, and (›ry/r›r) is the

axisymmetric vertical component of the vorticity vector.

An inertially stable region provides resistance to radial

motions and is an important factor in the evolution of

a hurricane inner core (Schubert and Hack 1982; Hack

and Schubert 1986; Kossin et al. 2000; Schubert et al.

2007; Rozoff et al. 2008; Vigh and Schubert 2009).

The demise of inner eyewall convection during an

ERC is likely caused by a disruption of its transverse

circulation1 by the developing outer eyewall. Willoughby

et al. (1982) and Willoughby (1988) theorized that a por-

tion of the outer eyewall’s transverse circulation moves

inward toward the storm’s center at upper levels and

impinges on the outflow of the inner eyewall. In an al-

ternative hypothesis, Rozoff et al. (2008) derived an

analytical solution of the transverse circulation equation

associated with a balanced vortex model and showed

that the inertial stability of the developing outer eyewall

impedes the outflow from the inner eyewall, which they

hypothesized would reduce inner eyewall convection.

Similarly, Rappin et al. (2011) found that weaker in-

tensification rates occur when a storm’s outflow interacts

with a region of high inertial stability.

Following the demise of the inner eyewall convection,

the relict inner eyewall circulation often persists as a well-

defined region of high inertial stability that is resistant

to horizontal mixing (Zhu et al. 2004; Chen et al. 2011),

thereby impacting the local transverse circulation

and potentially limiting subsidence inside the region

(Schubert et al. 2007). This impacts the thermodynamic

and kinematic characteristics of the eye, as well as the

relationship between minimum pressure and maximum

wind, toward the end of and following an ERC. This

paper analyzes flight-level data to examine these im-

pacts in detail. Section 2 briefly describes the dataset

used in the study and section 3 provides an analysis of

the inner-core thermodynamic changes during an ERC.

Section 4 discusses the ramifications of the relict inner

eyewall circulation on the kinematic, thermodynamic,

and pressure structure of the inner core. A summary

appears in section 5.

2. Data and methods

Aircraft flight-level data are utilized. The data, com-

prising kinematic and thermodynamic flight-level mea-

surements at various isobaric levels, are described in

detail by SKR11 and are briefly described here. Storm-

relative tangential winds and thermodynamic data are

distributed into ‘‘radial legs’’ comprising 300 0.5-km grid

bins from storm center out to 150 km. One of the known

sources of error in flight-level thermodynamic mea-

surements is instrument wetting (Eastin et al. 2002). In

our dataset, wetting errors are reduced following a cor-

rection outlined by Zipser et al. (1981). Remaining

temperature and equivalent potential temperature (ue)

errors, which are usually greatest in the updraft regions

of the eyewall, are around 0.58C and 2.5 K, respectively

(Eastin et al. 2002). These remaining errors are small

relative to the thermodynamic changes associated with

ERCs, and do not substantially impact the main findings

and interpretations of this paper. Further details of the

flight-level data, especially regarding thermodynamic

measurements, can be found in Samsury and Zipser

(1995), Kossin and Eastin (2001), and Eastin et al.

(2002). The best-track dataset, a record of 6-hourly

storm location and intensity estimates during the entire

lifetime of a tropical cyclone, is also utilized [the hurri-

cane database (HURDAT); Jarvinen et al. 1984].

Surface pressure profiles are calculated from flight-

level data in the usual manner (i.e., vertical integration of

the hypsometric equation (e.g., Wallace and Hobbs 2006,

68–70). For simplicity, we assume that the mean column

temperature beneath the aircraft equals the flight-level

temperature (isothermal assumption). This assumption

introduces a bias since the mean column temperature

below the aircraft is typically warmer than the flight-

level temperature, but this bias is mostly irrelevant to

themain results of this study (this will be revisited briefly

in section 4).

3. Thermodynamic evolution during an ERC

A climatology of intensity and structure changes

during ERCs was recently completed by SKR11. They

revealed that ERCs can be divided into three phases:

intensification, weakening, and reintensification. During

these phases, the thermodynamic structure of a hurri-

cane inner core can undergo dramatic and highly vari-

able changes.

Inner-core thermodynamic changes during anERC are

examined here by comparing flight-level temperature,

1 The transverse circulation in a tropical cyclone describes the

combination of radial (toward/away from storm center) and ver-

tical (ascent/subsidence) airflow.
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dewpoint, relative humidity, and ue at the start and end

of the 24 ERCs documented by SKR11. All of the radial

legs that were flown within the first and last 3 h of an

ERC are divided into three regions based on flight-level

measurements of tangential wind: the region from storm

center to the inner wind maximum (eye), the region be-

tween the inner and outer windmaximum (moat), and the

region from the outer wind maximum to the end of the

radial leg (far field). Figure 1 illustrates typical changes in

the convective presentation during an ERC and its re-

lationship to these three regions. Toward the end of an

ERC, the eye and moat regions together make up the

newly developing eye.

The changes in the distributions of flight-level ther-

modynamic variables between the start and end of an

ERC are shown in Fig. 2. Flight-level thermodynamic

variables are highly dependent on the altitude of the

aircraft, so only measurements collected at 700 hPa, the

most common isobaric flight-level, are used in this anal-

ysis. When radial legs from all pressure levels are nor-

malized through the use of a fixed tropical atmosphere

sounding (e.g., Dunion and Marron 2008) and com-

bined, the thermodynamic variables exhibit essentially

the same behavior as shown in Fig. 2.

All three regions warm between the start and end of an

ERC (Fig. 2a). The largest temperature increase occurs in

the moat, where warming increases the mean temperature

by more than 28C (Fig. 2b). Persistent subsiding air from

both eyewalls (Dodge et al. 1999; Houze et al. 2007; Rozoff

et al. 2008) is likely responsible for thewarming in themoat.

Dewpoint also increases significantly in all three re-

gions between the start and end of an ERC (Fig. 2b).

Dewpoint temperatures in the eye typically increase

during the weakening phase of an ERC, which may be

a result of a rising inversion level (Jordan 1961; Franklin

et al. 1988), the ascension of a hub cloud to flight level

(e.g., Schubert et al. 2007), mixing of eyewall air into

the eye (Kossin and Eastin 2001), or a combination of

these processes. The increase of dewpoint in the moat

may be due to changes in subsidence and associated

changes in inversion level, or may be due to precipitation

or advective processes. Previous studies have shown that

radar bright bands can exist in the moat and precipitation

can be very asymmetric and intense. A radar image of

Hurricane Rita (2005), for example, shows a band of high

reflectivity (.30 dBZ) spiraling into a well-developed

moat from the eyewall, while an echo-free region exists in

a nearby portion of the moat (Didlake and Houze 2011,

see their Fig. 3a).

As dewpoint temperatures increase, relative humidity

in the eye and far-field regions increase significantly

between the start and end of anERC (Fig. 2c). However,

mean relative humidity in the moat decreases because

the temperature increase exceeds the increase of dew-

point temperatures in this region (Fig. 2c). At the end of

an ERC, the relative humidity distribution of themoat is

very similar to the distribution of the eye region (Fig. 2c;

also cf. Houze et al. 2007). Flight-level relative humidity

values in both of these regions, which together account

for the total area of the developing post-ERC eye, are

substantially higher than those found in the eye at the

start of the ERC. It should be noted, however, that some

hurricanes [e.g., Gilbert (1988) and Wilma (2005)] ex-

hibit especially pronounced warming and drying in the

FIG. 1. Storm-centered 85-GHz imagery of brightness temperatures (K) of Hurricane Ioke (2006) taken at (a)

1455UTC1 Sep [AdvancedMicrowave ScanningRadiometer-EarthObserving System (AMSR-E)] and (b) 0924UTC

2 Sep [Tropical Rainfall Measuring Mission Microwave Imager (TRMM-TMI)]. The typical changes in the con-

vective presentation of the inner core during an ERC and its relationship to the three regions are shown. The letters

E, M, and F represent the eye, moat, and far-field regions, respectively. The relict inner eyewall circulation (con-

tained within the white dashed ring) and moat region together make up the developing post-ERC eye.
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moat region between the inner and outer wind maxima

and contain much lower relative humidity values than in

the eye region. These hurricanes usually have prominent

outer wind maxima forming a wall of high inertial sta-

bility early in an ERC, while inner eyewall convection is

still active. This may allow for upper-level exhaust from

two convectively active eyewalls to subside in the moat,

generating substantial warming and drying at flight level

(Rozoff et al. 2008).

Despite the similar flight-level relative humidity dis-

tributions at the end of an ERC, the eye and moat re-

gions contain distinctly different air masses, as evident in

their distributions of flight-level ue (Fig. 2d). The dif-

ference of their means is roughly 10 K. This difference is

large enough to overcome any remaining instrumentation

wetting errors and shows that two separate air masses

exist in the developing post-ERC eye. This signal was

observed for all of the ERCs examined by SKR11, in-

cluding Hurricane Rita (2005), a case used here to illus-

trate a ‘‘typical’’ thermodynamic evolution of the inner

core during the three ERC phases, save for the extremely

dry and warm eye at the onset of the ERC (Fig. 3).

During Rita’s intensification phase, the eye is warmer

and drier than the rest of the inner core and two distinct

ue maxima are located along flight level in the eyewall

(Fig. 3a). A decrease of inner eyewall convection and

wind speed signal the beginning of the weakening phase.

In the eye, the temperature decreases and the dewpoint

increases to form a ue maximum that is contained within

the regions of high inertial stability near a radius of 20 km

(Fig. 3b). An example of this warming and moistening

throughout the lower troposphere, instead of one isobaric

level, is shown by Houze et al. (2007, see their Fig. 3).

Temperature and dewpoint increase in the moat region

as the ERC progresses (Fig. 3b). Toward the end of the

ERC,warming and drying are focused along an annulus of

the developing eye just inward of the outer wind maxi-

mum near 30 km (Fig. 3c). Dewpoint depressions even-

tually become more pronounced and expand to cover

a large region of the post-ERC eye (Fig. 3d). The rele-

vance of this selective warming and drying is discussed

further in section 4.

At the end of the ERC, the air mass defining the larger,

newly developing eye is not a homogenous air mass, and

FIG. 2. Comparisons of flight-level thermodynamic data at the start and end of the 24 SKR11 ERCs. All plots are

based on the mean flight-level measurements along the 700-hPa level within each region. For each region (i.e., eye,

moat, and far field), the box plot on the left (right) is based on the first (last) 3 h of the ERC. The medians at the start

and end of an ERC in each region are significantly different at the 5% significance level if the widths of the notches

centered on the medians do not overlap. The blue diamond represents the mean of the data. Changes in flight-level

(a) temperature, (b) dewpoint, (c) relative humidity, and (d) ue.
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ue is substantially greater within the relict inner eyewall

circulation than the surrounding moat (Figs. 3c,d). Since

convection in the region of the inner wind maximum is

largely absent during the end of the reintensification

phase, ue is approximately conserved and serves as

a useful marker for distinguishing air masses of differing

origins. The ue increase is not gradual, but rather a sharp

radial gradient exists at the inner edge of the relict inner

eyewall circulation and its associated high inertial sta-

bility (Fig. 3c). In the case of Hurricane Rita, ue increases

more than 10 K over a distance of less than 10 km inward

of the relict inner eyewall circulation. This gradient

defines the separation of the two air masses (i.e., the

original moat and inner eye) and can persist after the

completion of an ERC when the relict inner eyewall

circulation can be difficult to identify in a flight-level

tangential wind profile (Fig. 3d). Microwave brightness

temperatures can also appear nearly uniform across the

post-ERC eye (e.g., Fig. 1b).

The relict inner eyewall circulation may appear to be

a desultory, insignificant feature, as it accounts for only

15%of the area inRita’s post-ERCeye (Fig. 3d), but it can

have substantial ramifications on the subsequent evolution

of the storm, which is the focus of the following section.

4. Ramifications of the relict inner eyewall
circulation

During an ERC inHurricaneWilma (2005), the flight-

level ue profile exhibited a pronounced maximum near

storm center on the morning of 20 October (Figs. 4a,b).

The maximum was bounded by high values of inertial

stability associated with the relict inner eyewall circu-

lation (Figs. 4c,d), which forms a ‘‘containment vessel’’

that restricts horizontal motions and limits subsidence as

it orbits within the larger, developing eye. The air mass

within this vessel may contain the original air that was

enclosed by the eyewall that developed when the storm

first neared hurricane intensity, similar to the concept

presented in Willoughby (1998). The moat was warm

and dry, with large dewpoint depressions exceeding 78C
at this time while a large portion of the air in the relict

FIG. 3. Hurricane Rita (2005) flight-level measurements along the 700-hPa level from the storm center out to 75 km. (top) Tangential

wind (gray) and ue (black). (bottom) Temperature (red), dewpoint (blue), and inertial stability (black). Measurements were taken during

the (a) intensification phase at 1937 UTC 21 Sep (the inertial stability near storm center exceeds the maximum value of the y axis), (b)

weakening phase at 1619 UTC 22 Sep, (c) reintensification phase at 0145 UTC 23 Sep, and (d) post-ERC period at 0600 UTC 23 Sep.
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inner eyewall circulation was saturated (Figs. 4e,f). This

provides evidence that subsidence was strong and per-

sistent everywhere within the developing eye except

within the relict inner eyewall circulation where inertial

stability was greatest. This aspect of the relict inner

eyewall circulation has direct implications on both storm

structure and intensity.

Figure 5 displays the evolution of the surface pres-

sure and flight-level tangential wind profiles during the

same ERC in Hurricane Wilma (2005). At 2140 UTC

19 October the tangential wind profile of the inner

eyewall was very peaked and the surface pressure was

very low (Fig. 5a). Nine hours later, at 0650 UTC 20

October the minimum surface pressure had risen and

the inner eyewall wind speed had weakened consider-

ably (Fig. 5b). The combination of waning convection

within the inner eyewall, as evident in microwave im-

agery (Fig. 6), and cessation of subsidence over the inner

eye likely led to reduced warming in this region and

caused the minimum surface pressure to rise (Fig. 5).

Microwave imagery also indicates that the relict inner

eyewall circulation was located near the outer eyewall

FIG. 4. HurricaneWilma (2005) flight-level measurements along the 700 hPa level taken near (a),(c),(e) 0834UTC

20 Oct and (b),(d),(f) 1020 UTC 20 Oct. (a),(b) Tangential wind is plotted in gray and ue is plotted in black. (c),(d)

Tangential wind is plotted in gray and inertial stability is plotted in black. Inertial stability near storm center exceeds

the maximum value of the y axis. (e),(f) Temperature, dewpoint, and tangential wind appear as red, blue, and gray

lines, respectively. A small portion of thermodynamic data from 30–50 km contained large wetting errors and were

removed.
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at 1845 UTC 20 October (Fig. 6b). Visible satellite im-

agery (not shown) reveals that the relict inner eyewall

circulation had orbited around the larger, developing

eye and produced trochoidal motions of the storm cen-

ter. Trochoidal motions often accompany concentric

eyewall structures (Jordan 1966; Oda et al. 2006;

Muramatsu 1986), as well as when only a single eyewall is

present (Liu et al. 1999; Nolan et al. 2001; Marks et al.

2008; Hendricks et al. 2009). The air mass within the relict

inner eyewall circulation maintained its identity and

characteristics as it orbited through the much drier en-

vironment of the developing eye. This highlights the

ability of the inertial stability to restrict radial motions

and limit mixing between the two distinct air masses.

The trochoidal orbit and longevity of the relict inner

eyewall circulation exhibit similar behavior to the ide-

alized model simulations of small offset eyes by Prieto

et al. (2001).

The inertial stability within the relict inner eyewall

circulation limits the transverse circulation, preventing

subsidence within the relict inner eyewall circulation

(Schubert et al. 2007), where the minimum pressure is

located (see e.g., Kossin and Schubert 2001, their Figs. 4

and 6). Subsidence-induced warming is focused outside

of the relict inner eyewall circulation, typically in an

annulus along the inner periphery of the active outer

eyewall convection. This warming selectively lowers

surface pressure in the annulus and increases the pres-

sure gradient just inward of the outer eyewall (Figs. 5b,c),

which allows the outer eyewall to more easily contract

and intensify (Willoughby et al. 1982; Shapiro and

Willoughby 1982; Willoughby 1990; Vigh and Schubert

2009). The localized subsidence-induced warming also

transforms the tangential wind into an increasingly

U-shaped profile (Fig. 5), which produces a local vor-

ticity maximum in the eyewall and destabilizes the local

flow (Schubert et al. 1999). This can lead to dramatic

rearrangements of inner-core thermodynamic and ki-

nematic structure and subsequent changes in storm

intensity (Schubert et al. 1999; Kossin and Schubert

2001, 2004; Rozoff et al. 2009; Hendricks and Schubert

2010).

FIG. 5. HurricaneWilma (2005) flight-level (700 hPa) tangential wind (gray line) and surface pressure (black line).

The aircraft was near storm center at (a) 2140 UTC 19 Oct, (b) 0650 UTC 20 Oct, (c) 1020 UTC 20 Oct, and

(d) 2017 UTC 20 Oct. As noted in the text, the actual surface pressure is likely lower than shown here.
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As mentioned previously, vertical integration of the

hypsometric equation leads to a biased estimate of sur-

face pressure under an isothermal approximation. The

warmer the mean column temperature is compared to

flight level, the greater the high bias. Of particular rel-

evance here, however, is that lapse rates in the outer

eyewall and moat are closer to moist and dry adiabatic,

respectively, and thus the mean column temperature

below flight level in the convectively active outer eye-

wall will be cooler than in the moat. This would have the

effect of steepening the pressure gradient near themoat/

outer eyewall interface even further.

The intensification of Wilma’s outer eyewall winds,

likely due in part to the process described above, oc-

curred simultaneously with a steady rise of minimum

pressure resulting in an anomalous pressure–wind re-

lationship. The best-track data shows that the intensity

of the storm remained at 67 m s21 for 24 h (0600 UTC

20 October–0600 UTC 21 October) while the minimum

pressure increased 29 hPa. The result was a highly

anomalous pressure–wind relationship: 20–30 hPa lower

than typically expected at the times of Figs. 5a,b (Knaff

and Zehr 2007, 2008). It should be noted that the rami-

fications of Wilma’s relict inner eyewall circulation are

believed to be consistent with other storms (e.g., Fig. 3d,

the region of strongly enhanced ue in Rita’s post-ERC

eye), but Wilma’s anomalous pressure–wind relationship

is thought to be a rather exceptional example. A detailed

examination of the pressure–wind relationship specifi-

cally for Wilma was conducted by Kieu et al. (2010).

The relict inner eyewall circulation in Wilma was es-

timated to have dissipated around 2140UTC 20October

(Chen et al. 2011). Shortly before this time at 2017 UTC

20 October dewpoint depressions exceeded 58C in much

of the post-ERC eye, but dewpoint values were still

highest in a region of high inertial stability that was

slightly offset to the right of the storm center (Figs. 7c,e).

The radial legs shown in Figs. 7a,c,e occurred less than

2 h after a microwave image showed the relict inner

eyewall circulation to be near the inner edge of the

northeast eyewall (Fig. 6b). When aircraft sampled the

inner core 14 h later, the inertial stability was greatly

reduced near the storm center and the air masses in the

eye had homogenized (Fig. 7d). The ue range across the

eye was less than 5 K and the temperature and dewpoint

range across the eye was less than 48C (Figs. 7b,f). In ad-

dition, the minimum pressure recorded in the best-track

decreased 4 hPa from 0600 to 1800 UTC 21 October,

even though the intensity decreased 5 m s21. The pres-

sure decrease may be an indication that subsidence had

resumed over the storm center.

5. Summary

Flight-level aircraft data were used to examine the

thermodynamic evolution of the inner core during an

ERC, and the impact of the relict inner eyewall circu-

lation on the evolution of the developing eye structure

toward the end of and following an ERC. Flight-level

temperature, dewpoint, relative humidity, and ue were

all found to increase within the inner core over the

course of anERC, except for a decrease ofmean relative

humidity in the moat region. At the start of an ERC

a warm, dry air mass in the eye moistens and cools as the

FIG. 6. 300 km 3 300 km storm-centered 85-GHz imagery of brightness temperatures (K) of Wilma (2005) taken at (a) 0152 UTC

20 Oct (TRMM-TMI), (b) 1845 UTC 20 Oct (AMSR-E), and (c) 0056 UTC 21 Oct (TRMM-TMI). White range rings denote radial

distances from storm center of 50, 100, and 150 km.
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inner eyewall weakens. This increases relative humidity

significantly, such that the relative humidity in the eye is

similar to values in the moat at the end of an ERC.

However, a sharp radial gradient of ue develops near the

edge of the relict inner eyewall circulation and the eye

contains much higher values of ue, indicating that the air

mass within the relict inner eyewall circulation is dif-

ferent than the moat air mass. This difference is still

prevalent in the post-ERC eye.

The relict inner eyewall circulation produces a region

of high inertial stability that constrains the transverse

circulation in a developing eye and may restrict sub-

sidence from occurring near the storm center. Large

dewpoint depressions can exist in a post-ERC eye ex-

cept where the old-eye air mass is encased by the high

inertial stability within the relict inner eyewall circula-

tion. Thus, subsidence-induced warming is focused in an

annulus along the periphery of the developing eye. This

warming steepens the surface pressure profile (i.e.,

increases the pressure gradient) just inward of the outer

eyewall allowing it to contract (e.g., Shapiro and

Willoughby 1982; Schubert and Hack 1983; Vigh and

Schubert 2009) and intensify. As this occurs, waning

convection around the relict inner eyewall and a lack of

subsidence near the storm center reduces warming there

and causes the minimum pressure to rise. This can result

in an anomalous pressure–wind relationship.

Thewarming along the periphery of the post-ERC eye

and steepening of the surface pressure profile transform

the tangential wind profile into more of a U shape. This

FIG. 7. As in Fig. 4, but for (a),(c),(e) 2017 UTC 20 Oct and (b),(d),(f) 1011 UTC 21 Oct.
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reorganizes the vorticity of the inner core, which has

implications on the barotropic instability of the eyewall,

and the future evolution of the storm. Once the relict

inner eyewall circulation has dissipated and the inertial

stability near the storm center is reduced, pressure can

decrease more uniformly throughout the region of the

post-ERC eye. Thus, the relict inner eyewall circulation

plays a major role in modulating the kinematic and

thermodynamic structure of a post-ERC eye, and a bet-

ter understanding of this feature may improve intensity

forecasts. Knowledge of the relict inner eyewall circu-

lation strength can alert forecasters on how long to ex-

pect an anomalous pressure–wind relationship and may

provide insight in to the storm’s intensification rate.
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