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Abstract

The effective diffusivity diagnos is used to obtaima basic insight into the
two-dimensional transport and mixing properties of synoptic scale events such as trough
thinning processes, wave breaking of Antarctic polar vortex and both a developing and
non-developing disturbanceluring the 2010 Atlantic hurtane seasonEffective
diffusivity is used as a mixing diagnostic on a passive tracer subject to diffusion and
advection by the nedivergent part of observed wiad_arggsmall effective diffusivity
corresponds to strohgeak mixing. For the trough eventhe filaments are regions of
large effective diffusivity, Wich suggeststrong mixing.For the Antarctic polar vortex
the effective diffusivity shows that strong mixing occsrat the edge of stratospheric
polar vortex. TIs is in good qualitative agreeents betweeneffective diffusivity and
measurements of chemical tracers tagthe NASA ER2 aircraft.

The tropical cyclondormation has long been recognized to form in regions of
approximately circular flowRecent studieshowedthat a region of recirculatioralso
calledpouch along a propagating Easterly wave occurred in all genesis tisase
effective diffusivity asa diagnosis that can identify theansport and mixingroperties

aroundthe tropical disturbance3he effective diffusivity diagnosis is used &valuate



the ntrusionof dry air into Gaston, which did not-tevelop into a tropical cyclone,
and theintrusionof dry air into Karl, which did become a tropical cyclone and later a
major hurricaneThe northwestern region of Gastehows a strong mixingegion at
700hPa and 500hPallowing mixing dry airinto Gastonto be quite effectiveOn the
other handthe Karlis in a weak mixing environment where the Karl is slightly affected
by the dry air. The results show thaée effective diffusivity diagnosis of mixinganbe

useful in understanding the tropical cyclogenesis.

Keywordshb Effective diffusivityY Rossbywave breakiny Easterly wav¥ Tropical
cyclogenesi¥ Pouch
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Date/Time | Latitude Longitude Pressure Wind Speed Stage
UTo) CN) W) (mb) (kt)

01 /0000 12.2 32.2 1008 25 low

01 /0600 12.4 33.6 1007 30 tropical depression
01/1200 12.7 35.0 1005 35 tropical storm
01 /1800 12.9 36.1 1005 35 "

02 /0000 13.1 37.2 1006 30 tropical depression
02 / 0600 13.2 38.0 1007 30 "

02 /1200 13.3 38.8 1008 30 "

02 / 1800 13.5 39.5 1009 25 low

03 /0000 13.8 40.1 1009 25 "

03 / 0600 14.1 40.6 1009 25 "

03 /1200 14.5 41.3 1009 25 "

03 / 1800 15.0 42.0 1008 25 "

04 / 0000 15.4 43.0 1008 25 "

04 / 0600 15.9 44.2 1008 30 "

04 /1200 16.3 45.5 1008 30 "

04 / 1800 16.5 46.6 1008 30 "

05 /0000 16.7 47.7 1009 25 "

05/ 0600 16.8 48.8 1009 25 "

05 /1200 16.9 50.0 1008 30 "

05 /1800 17.0 51.2 1008 30 "

06 / 0000 17.1 52.6 1008 30 "

06 / 0600 17.3 34.0 1009 30 "

06 /1200 17.4 55.5 1009 30 "

06 / 1800 17.5 57.2 1010 25 "

07 /0000 17.4 59.0 1010 25 "

07 / 0600 17.1 60.8 1010 25 "

07 /1200 16.8 62.7 1010 25 "

07 /1800 16.8 64.6 1010 25 "

08 / 0000 17.0 66.3 1010 25 "

08 / 0600 17.4 67.7 1010 25 "
08/1200 dissipated
01 /1800 12.9 36.1 1005 35 minimum pressure
4.1 M GastoPAMETY NW dNHC Tropical Cyclone Report
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w

Date/Time Latitude | Longitude | Pressure Wind Speed Stace
(UTC) °N) (W) (mb) (k1) :
13 /1800 16.3 78.5 1005 25 low
14 /0000 16.6 79.8 1004 25 "
14/ 0600 17.0 81.1 1003 25 "
1471200 17.6 82.3 1003 30 tropical depression
14 /1800 18.1 83.6 1001 35 tropical storm
15 /0000 18.3 85.0 999 40 "
15/ 0600 18.3 86.2 997 35 "
15 /1200 18.5 87.6 991 55 "
15 /1800 18.8 88.8 994 45 "
16 /0000 19.2 90.1 997 40 "
16 / 0600 19.4 91.1 994 45 "
16 /1200 19.6 92.2 986 55 "
16 /1800 19.6 933 982 70 hurricane
17 /0000 19.7 94.1 971 85 "
17/ 0600 19.7 94.9 966 95 "
17/1200 19.6 95.6 956 110 "
17 /1500 19.4 96.0 970 110 "
17 /1800 19.2 96.4 979 90 "
18/ 0000 18.7 97.1 995 60 tropical storm
18/ 0600 18.6 97.4 1005 25 tropical depression
18 /1200 dissipated
17 /1200 19.6 95.6 956 110 minimum pressure
1571245 18.5 87.8 991 35 landfall along Yucatan
coast near Rio Huach,
Mexico
17/ 1645 19.3 96.2 976 100 landfall about 10 n mi

northwest of Vera
Cruz, Mexico

42 M KarlAMETY NWw

NHC Tropical Cyclone Report
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Debby: Zeta (2.5—day LP)
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Debby: Zeta (2.5—day LP, resting)
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Debby: TRMM (2.5—day LP)

187 18AUG 2000 Q0Z 18AUG 2000

f

18N 1
15N -

12N 1

o4W  48W  42W  36W  JOW
1872 19AUG 2000

18N -
158 { /)
12x AL ,:'
9N 1

’—
BN -

ATl
e

54W  48W  42W  38W  S0W A2W  38W  30W

1|
10 =20 30 40 650 @80 70

48 M Debby 600hPag OMA Akt Hx nX, 2 +1TH M mXY B+l i7AAU

z y d 4.47° |Y = Dunkerton et al., 2089

63



Fabio: UV500—UV850 (2.5—day LP)
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Fabio: UV200-UVB50 (2.5—day LP)
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