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Introduction Spatial Variation of Tropical Cyclone Position Differe Spatial Variation of Tropical Cyclone Maximum 10 m Wind

The emergence of reanalyses ha
provided tools of great utlity for
studying interactions between tropic:
cyclones (TCs) and their larger scal
environment. In spite of the increasin
usage of reanalyses in studying TC
there has been no comprehensij
examination of TC representation withi
these datasets. The implications
the accurate depiction of TCs within
reanalyses may have far_reachin
consequences  including _potentall
impacting the _representation of _th
general circulation _on short _time|
scales. The following study seeks t
quantitatively compare reanalysis
position, intensity, and intensity life cycle|
with th 1 amine h
these parameters vary among reanalyses

Methodolo!

I this study, the fidelity of TC position,
intensity, and intensity life_cycle is
examined within five reanalysis dataset
the ECMWF ERA-40 (Uppala et al.
2005), ECMWF ERA- (Dee etal. 2011),
JIMA JRA

TCs within the NHC best-track datasef
(Jarvinen et al. 1984; Neumann et al
1993) and JTWC best-irack dataset (Ch
etal. 2002) in the Eastern North Pacific|
North Atlantic, and Western North Pacific
from 1979-2001 are chosen for study.
Each bes rack TC withn the reanalyse
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postion and intensity are then compare|
the best-tra
Posion is EEED By calcmaung s
position difference which is defined a
the difference between the position of
the best-rack TC and corresponding
reanalysis TC. TC intensity life cycle
is defined as the temporal evolution of
TC intensity since the
the best-track TC intensity first reacher
or exceeded 34 kt. To faciltate thel
comparison of reanalysis and best-tra
TC intensity life cycle, the intensity
within each dataset is normalized by
subtracting the mean intensity and the|
dividing by the standard deviation of
intensity for the specific dataset
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Fig. 2: Plan view of mean maximum 10 m winds (ki) from the (a) CFSR, (BAE0, () ERA-
L ) IRA2S, (&) MERIRA, and () best tack for TCs passingmt 250 ki of cach gridpornt

i the Easten North Pacifc, North Allantic, and western NorthieacReanalysis maximun 10
M winds are determined by ComMputing the maximum value in a T by 7 longiude box
centered on each TC. Maximum 10 m winds are nterpolated to attida by 2 longitude grid
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Mean Tropical Cyclone Position Difference and Intensity

Life Cycle of Tropical Cyclone Intensity
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Fig. 3 Box and whiskers plots of (2) position difierence (km) anjirtaximum 10 m winds (k) for TCs in the Easter

North Pacifc, North Atantic and Westem North Pacifc fach o the fve reanalyses srafe by the four besta

intensity categories used in this study. The CFSR, ERAOME JRA-25, an A correspond with color codin

Mean Lifecycle of Normalized TC Intensity
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Fig. 5: Mean litecycle of normalized maximum 10 m winds (or standard deviation) for NATL and WPAC TCs within the bizatk and five reanlyses. TC ags

is defined as the time since the maximum 10 m winds of the TCréesthed or exceeded 34 kt in the best-rack. TC intensitgrsiiized by sublracting the mean|

intensity and dividing by the standard deviation of intengar a given dataset. The error bars denote the standeod aithe mean.

of blue, red, green, cyan, and orange, respectively. Tt samp\e is denoted by a white square printed withj1

each box. The number of distinctly named TCs for the CFSR, BRAJRA-25, and MERRA s denoted at the top of th
figure for each intensity category while the number of distinamed TCs for the ERA-I s given in parentheses.

Unexpected Underestimation of Tropical Cyclone Intensit
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Fig 4 Planview of 10 m surtace winds (kt shadec) and mean sefdmesre (nPa; contoured) for NATL TC Andre
a1 1800 UTC 23 August 1992 (best-track intensity = 150 ktfia (&) CFSR, (b) ERA-40, (c) ERA-], (d) JRA-25, and (e}
MERRA, The firstintensity isted is the reanalysis maximughrt winds. The second intensity is obtained from Walsh
al.(2007) who coarsened a radial profile of 10 m winds for TQIA (0 the reanalysis resolution to provide a benchmal
for determining whether inensity is underestimated beywhat can be expected due to the coarse reanalysis grid.

Nonphysical Reanalysis Tropical Cyclone Structure
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Fig.6: Plan view of 925 hPa geopotential height (gpm) in the CFSRADEPAC TC Guillermo at 1800 UTC 2 August 1997 (best-tradérisity = 105 ko, (b) NATL
C Katrina at 0000 UTC 26 August 2005 (best-track intensifj0=k), and (c) WPAC TC Orchid at 1200 UTC 4 October 1991 (et intensity = 40 ki)
CFSR. (d) Vertical cross-section of geopotential heiglaraaties (gpm) in the CFSR through the line of atitude (1S)6tersecting the center of WPAC TC Orchi]
(). Planies f (210 msacewinds (¢ shde) vl prssur (12a; cotured) and () 700 o et shaded)and geopotental e
(gpm; contourec) in the ERA- for WPAC TC Fio at 1200 UTC 8 Gito ). TC 43kt inthe direction of
motion indicated by the cyan arfow in the best-rack in (e) €
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