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AN ANALYSIS OF TROPICAL CYCLONE FORMATIONS IN THE

SOUTH CHINA SEA DURING THE LATE SEASON

YUNG-LAN LIN*".2 AND CHENG-SHANG LEE"
1Taipei Aeronautic Meteorological Center, Civil Aeronautics Administrator, Taipei, Taiwan
2Department of Atmospheric Sciences, National Taiwan University, Taipei, Taiwan

1. INTRODUCTION

During the boreal winter, eastern Asia is dominated
by a strong and steady monsoon, which develops as the
continent cools and the Siberian anticyclone strengthens.
Previous studies have shown that the northeasterly cold
surge that comes off of Asia leads to an intensification of
convective disturbances in the near-equatorial region.
These disturbances, which may have originated from the
semi-stationary near-equatorial trough over the coast of
north Borneo or from a westward propagating wave in the
western North Pacific (WNP) can intensify and become a
tropical cyclone (TC) (Chang et al 1979). For example,
tropical storm (TS) 29w and one of the most
near-equatorial Typhoon Vamei which formed in the
southern SCS during the boreal winter of 2001 were
associated with the northeasterly cold surges are from the
semi-stationary near-equatorial trough. Chang et al. (2003)
noted that the formation of Vamei was associated with an
interaction of an exceptionally strong and persistent
northwesterly cold surge that created the large
background cyclonic vorticity at the equator, and a weak
Borneo vortex that drifted into the southern tip of the
South China Sea. They reasoned that while the
cold-surge and Borneo vortex events are both common
during the boreal winter, the shift of the vortex center such
that much of the cyclonic circulation lies over land
contributes to the fact that it is extremely rare for the
vortex to intensify and organize as a TC.

From 1972 to 2005, about one thousand TCs formed
in the WNP. During the same period, 131 TCs formed in
the SCS, with an annual average of 3.9. Almost no TC
formation occurs in the SCS from January to March, but
the number of TC formations increases significantly in
May and June (mei-yu season) and accounts for 18.3% of
the total number of TCs in the SCS. This number is
significantly higher than that (9.7%) in the WNP. Similar
situation occurs in December during which the percentage
of storm formations is 8.4% for the SCS but is only 4.6%
for the WNP. Also the monthly formation rates in the WNP
decrease gradually from August to February while in the
SCS a second maximum occurs in December. Lee et al.
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(2008) examined the mesoscale features of 124 TC
formations in the WNP during 1999-2004. Based on
low-level wind flow and surge direction, the formation
cases are classified into six synoptic patterns. The
monthly distribution of the six flow patterns suggests that
the northeasterly cases, 15 % of total, may be related to
the cold surges in the SCS during Asian winter monsoon.
The unique topography of the southern SCS, which
includes the Malay Peninsula and Borneo, acts to channel
the flows toward the equator. Cold surge winds are dry,
but are moistened significantly at the southern SCS due to
the long overwater trajectory. The gradient of planetary
vorticity together with blocking and deflection due to
topography may contribute to TC formations such as the
equatorial typhoon Vamei in 2001 (Chang et al., 2003).
Additionally, the interactions among the synoptic-scale
Borneo vortex, northeasterly cold surge, and the
intraseasonal Madden-Julian oscillation (MJO) during the
boreal winter contribute to the variability of deep
convections in the region (Chang et al. 2005).

2. DATA

Data from various sources are used in this study.
First, the climatology of TC formations in the SCS during
1972-2005 is based on the best-track data from the
JTWC. The daily weather charts of JMA are used to
address the surface features. Additionally, the infrared
and visible satellite imageries from the Geostationary
Meteorological Satellites (GMS), Geostationary
Operational Environmental Satellite-9 (GOES-9) and
Multi-functional Transport Satellite (MTSAT-1R) in the
same 34-yr period are examined as a comparison with the
surface features. The daily mean interpolated outgoing
longwave radiation (OLR) with a 2.5¢ latitude/longitude
resolution is taken from the National Oceanic and
Atmospheric Administration (NOAA). The six-hourly
National Centers for Environmental Prediction (NCEP)
reanalyses with the same resolution are used to analyze
the upper-level features. To monitor the MJO activity,
Wheeler and Hendon (2004) developed a seasonally
independent index which is based on a pair of empirical
orthogonal functions (EOFs) of the combined fields of
near-equatorially averaged 850-hPa zonal wind, 200-hPa
zonal wind, and satellite-observed outgoing longwave
radiation (OLR) data.

3. CHARACTERISTICS OF SCS TC FORMATION



DURING THE LATE SEASON

During the period of 1972-2005, twenty two TCs
formed in the SCS during the late season (only one case
in January). Eleven of these storms originated from the
disturbances located in the southern SCS and are
classified as semi-stationary cases. The others were
associated with westward-propagating disturbances
which originated in the WNP and passed the Philippines.
These systems are classified as westward-moving cases.
The best tracks of these two types of cases reveal that the
moving directions of semi-stationary cases are more
diversified when compared to those of the
westward-moving cases. The westward-moving cases
generally are located to the south of the subtropical high
where stable easterly prevail. Many semi-stationary cases,
however, are located at the western edge of the
subtropical high where the steering flow is less
well-defined. Therefore, the systems might move toward
different directions, westward, northward or even
eastward.

The average maximum intensities are 44 kt and 46 kt
for semi-stationary and westward-moving TCs,
respectively. These numbers are about the same as that
(43 kt) of the typical frontal-type formation case (Lee et al.,
2006). However, they are significantly smaller to those of
TCs in the WNP due to the smaller water mass in the SCS.
For those cases which develop to TS intensity, the time
periods from the first 25 kt to 35 kt are 28 h and 21 h for
the semi-stationary and westward-moving cases. These
numbers are much smaller than that (47 h) for the typical
frontal-type formations. They are also smaller than those
of TCs in the WNP during the mei-yu (35.7 h) and late
(36.4 h) seasons. In other words, the initial development
of a TC in the SCS is relatively faster especially for the
westward-moving cases.

4. COMPOSITES OF
NONFORMATION CASES

To help understand the formation process of a TC in
the SCS during the late season, it is important to also
examine those disturbances which developed to a
well-recognized stage but do not develop to TCs
(hereafter termed the nonformation cases). Therefore
composite of the nonformation cases are studied and
compared against that of the semi-stationary cases
(hereafter termed the formation cases).

To examine the general environments of the formation
and nonformation cases, composites are done for the 11
formation cases and 33 nonformation cases using the
NCEP reanalysis. Composite analyses show that eleven
of formations originated from the southern SCS and the
33 nonformation cases have a closed surface isobar that
lasts for at least 48 h but does not develop into a TD. For
the nonformation cases, the time when the closed surface
isobar first formed is referred as the zero-time reference
(Lee et al. 2006). This applies to the composites of the
formation cases as well so that they do not have a higher
intensity when compared with the nonformation
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composites. The low level disturbance near the coast of
North Borneo and one-third of the low level circulations
located at the Borneo landmass did not develop further
after 36 h of the zero-time reference once they reached
the maximum relative vorticity (Fig. 1b). During the boreal
winter at low level troposphere in the SCS, there is
cyclonic shear at the left side of the northeasterly. But the
northeasterly are accompanied by a cold surge north of
the nonformation cases, which are weaker in magnitude
and the environmental cyclonic vorticity in the southern
SCS is weaker than that of formation cases.

The midlevel (500 hPa) circulation shows that 48 h
after the zero reference time, it is clear that the subtropical
high ridge extends just over the SCS for nonformation (Fig.
2b), which is similar to the westward-moving case (Fig.
7b). The displayment of positive vorticity is contracted
closer the Borneo landmass. For the formation group,
however, the subtropical high only dominates east of 120°
E, not the SCS so that deep convection is not suppressed
(Fig. 2a). Upper level (200-hPa) divergent flow
demonstrates that although a similar diffluent structure
exists at upper levels as in the formation and
nonformation cases, the divergent flow over the southern
SCS that is associated with the anticyclone provides an
upper-level environment that is conducive to formation
(Fig. 2c).

To compare the convection distribution during the
formation process, the OLR comparison between
formation (Fig. 3a) and nonformation (Fig. 3b) cases is
presented. Two days before to three days after the
zero-reference time, in the formation cases, the lower
area of OLR located in the southern SCS and extending to
the entire maritime continent. In contrast, the convection
in the nonformation cases is always weaker and less
widespread in the southern SCS (Fig 11b).

The scatter plot for 925-hPa relative vorticity and
200-hPa divergence reveals that the distribution between
formation and nonformation cases is separable at early
formation process (Fig. 4a). At the latter formation
process, it is more significant (Fig. 4b). Due to the
decreasing of vertical wind shear and increasing of
850-hPa relative humidity, the distribution at early
formation process (Fig. 4c) is broad than these at latter
formation process. Meanwhile the 850-hPa relative
humidity in formation cases is always higher than that in
nonformation cases (Fig. 4d). The statistics also shows
that 83.2 % of formation, the 925-hPa relative vorticity is
above 249 x 10°% s (average vorticity minus one
standard deviation), only 44.8 % of nonformation is above
the value. For 700-hPa relative humidity, the formation is
greatly larger than nonformation (83.9 % v.s. 8.6 %). For
general the vertical wind shear of nonformation is stronger
than that of formation, but the difference of percentage
(the value is above average vertical wind shear plus one
standard deviation, 14.7 m s) is smaller. Also the
difference of 200-hPa divergence is not significant.

Aerial averages of several quantities can also
distinguish the environmental conditions in which



formation and nonformation are embedded. The average
925-hPa relative vorticity within a 500-km radius that is
centered on the surface pressure minimum for the
formation cases maintains a magnitude between 2.7 x
105 s to 3.5 x 10-% s after the reference time (Fig. 5a). It
is larger than that of a typical frontal-type formation (2 x
105 s' to 3 x 105 s'). However the nonformation cases
have a smaller magnitude of 925-hPa vorticity (2 x 105 s
to 2.5 x 10% s') for the duration of time. Both of
magnitude changes for formation and nonformation cases
is small during the entire duration. The result of genesis
potential (850-hPa minus 200-hPa relative vorticity;
McBride and Zehr 1981) change is similar to the 925-hPa
relative vorticity. The 200-hPa divergence associated with
the formation case continues to be high 36 h after (about
the time of reaching 25kt) the reference time, which is
favorable for further intensification of the TD (Fig. 5b). In
contrast, the divergence associated with the
non-formation case is smaller throughout the period. The
low level relative humidity is also different between the
formation and nonformation, especially the 700-hPa
relative humidity reveals that formation is increasing
above 85 % at latter formation process and it is always 15
% higher than nonformation (Fig. 5c). The average
200-850-hPa deep environmental-vertical wind shear
(within a radius from 500 to 900-km) for the nonformation
cases (Fig. 13d) is 2-3 m s*! smaller than it is for the
formation cases at the zero-reference time. The formation
case also has a similar decrease in the magnitude of
vertical wind shear throughout the period. The
nonformation case initially has vertical wind shear that is
an average of 2 m s*' smaller than the formation case.
Then it continuingly increases to a value that is larger than
the formation case 48 h after the zero-reference time.
Although the climatological flow of winter monsoon is that
the strong 200-hPa southwesterly over low level
northeasterly create larger vertical wind shear in the
region, where the values of vertical wind shear for the
formation cases during the late season is 2-4 m s™' larger
than it is for the typical frontal-type formation cases
associated with the mei-yu front, the tendency of
decreasing vertical wind shear is more favorable for
development.

Whatever the 925-hPa composite of nonformation and
formation cases, the background northeasterly are pretty

strong with a value of 13-15 m s is over the western SCS.

Aerial averages of 925-hPa total wind of northeasterly are
about 11 m s for formation at the zero-reference time
(Fig. 6¢). At about 36 h, which is around the time that
formation cases reach 25kt, it is decreasing. At 60 h,
when it is a developing tropical storm, it intensified again.
However, the nonformation case has no significant
change in magnitude during the duration. In the 925-hPa
composite, the center of the vortex is oriented along the
western Borneo coastline. Chang et al. (2005) explained
that although the presence of the surge acts to increase
the strength of the vortex, the surge results in a shift of the
vortex center from being located over the southern SCS to
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being near the Borneo landmass. Therefore, the
decreasing northeasterly at 30 h after the zero-reference
time prevents the shift of the low-level circulation center of
the formation cases from the southern SCS to a location
near the Borneo landmass.

The difference between northeasterly in the formation
and nonformation cases shows (Fig. 6a) that there has a
one-time significant intensification before 30 h and a
one-time significant weakening within approximately 30h
to 60h. As for the space distribution, the maximum occurs
at about 30 h in the eastern SCS and then a significant
weakening follows until that at 60 h. There is a minimum
area at 120°E. The sequence is similar to the results for
aerial averages of 925-hPa northeasterly (Fig. 6c).
However the difference between formation and
non-formation is minor (about 1-2 m s). In order to
realize the differences whether is significant or not, the
T-test statics and trend is presented. In Fig 16b, the
925-hPa wind vector is mean flow of formation minus
non-formation during the weakening of northeasterly (30
to 60 h), the cyclonic circulation is still located at north of
Borneo, but the negative tendency of northeasterly in the
northern SCS is significant. Also near the equatorial SCS
is negative with 2 m s-'.

The distribution of positions is also consistent with the
change of northeasterly. The position at 30 h of
formations (Fig. 7a) gradually moves northward away
from the Borneo coastline when the northeasterly are
significantly decreasing at 60 h (Fig. 7b). However, the
change of the northeasterly for nonformation is too minor
to affect its low level circulation shift, it is no obvious
southwestwardly or northwardly motion. (Fig. 7c-d ).The
tendency difference of 925-hPa relative humidity shows
that it is positive during the early formation process at the
eastern SCS and there are two maximum in the west of
Borneo and Luzon (Fig. 8a). Because cold and dry
northeasterly flow experience a warm water in the eastern
SCS that results in moistening the low level troposphere.
Moreover there is a negative minimum over the Vietnam
landmass. While the weakening of northeasterly after 30 h
in the northern SCS, it is negative in the northwestern
SCS during the latter formation process (Fig. 8b).
Meanwhile the strong northeasterly axis is also in the
western SCS (Fig. 1). This allows formation cases not be
weakened by the cold and dry air incursion along the
Vietnam coast. The result is similar to Chang et al. (1979).

5. DISCUSSION AND CONCLUSIONS

Among the 131 TC formations in the SCS during
1972-2005, 22 occurred from November to January. In
addition, 11 of these were from the Pacific and steered by
the easterly of subtropical high, moving to the SCS, while
the remaining 11 were semi-stationary and developed
originally in the southern SCS. In contrast, 33
nonformation cases in the SCS during the period of
1972-2005 were identified in order to distinguish them
from the 11 semi-stationary formation cases. These are
cases with a similar low-level circulation origin, namely,



from the southern SCS near the coast of north Borneo. In
these, the vorticity in the southern SCS is smaller.
Because of the influence of a strong subtropical high,
deep convection is suppressed in the SCS. Although a
similar, diffluent structure exists in upper levels as in the
semi-stationary  formation, it appears that the
development and divergence over the Iow-level
disturbance is weaker. At the early state of formation
process, the stronger northeasterly is favorable for
formation cases to induce larger cyclonic vorticity
environment in the southern SCS. However the strong
northeasterly at the latter formation process may also
result in the system becoming too close to the Borneo
landmass. Also it may lead the cold and dry air incursion
along the Vietnam coast to suppress convection due to
stabilizing effect. The early formation period shows the
larger westerly vertical wind shear (Fig. 9a) and low-level
north wind located at the northern SCS with strong cold
advection (Fig. 9b). The latter formation period shows that
the largest humid difference near 700 hPa reaches 15 %
and there is a warm core anomaly near 500 hPa
accompanying the stronger updraft. Moreover the
low-level cold advection at the northern SCS and the
vertical wind shear also weaken (Fig. 9c and d). Whereas
the nonformations experience smaller vertical wind shear
(about 7 m s1) than the formations during the early period,
later they continually increase and become larger than the
formations. Moreover, the climatological flow of the winter
monsoon is that the strong 200-hPa southwesterly over
low level northeasterly cause larger vertical wind shear in
the region, where the values of vertical wind shear for the
nonformation cases during the late season is 2-4 m s
larger than for the typical frontal-type formation cases.
Comparing the probability of TC formation between
the mei-yu and late season reveals that the percentage of
incipient lows developing to TC intensity associated with
the mei-yu front is 64.7 % (11/17), which is much higher
than the 25 % (11/44) of these associated with the Borneo
vortex during the late season. In addition, the average
formation time (from 25kt to TS) of a typical front-type
case is 47 h, which is indicative of a weak and
slow-developing formation. However, of the formation
time of semi-stationary cases during the late season is
only 28.3 h, which is a weak but faster-developing
formation. In general, the average formation time of WNP
cases during the winter period is 36.4 h, which is also
slower-developing than those of the semi-stationary case
associated the Borneo vortex. Liebmann et al. (1994)
showed that the ratios of storms and typhoons formed per
TD are the same in the convective phase as they are in
the dry phase of the MJO, but they did not
include nonformation cases because the identification of
incipient disturbance is highly subjective. The probability
of incipient vortex formations when the MJO is present is
more than twice as when the MJO is absence (Fig. 10b).
Importantly, formation is from a stochastic process to
physical deterministic process when intensification, which
are different scenarios and mechanisms. The stronger

14

equatorial westerly during the active MJO period would
produce stronger cyclonic shear vorticity thus is favorable
for triggering more convection activity and more vortex
formations. However, more vortices or cloud clusters is
not necessarily more favorable for an incipient vortex to
organize into a TC. Therefore, the probability for an
incipient vortex to become a TC is actually higher during
the non-MJO period in the SCS during the late season.
Such feature suggests that the TC formation in the SCS
during the late season is like a stochastic process.
Nonetheless the environment for formations reveals that
the low level relative vorticity and humidity during initial
formation period are already significantly different from
that for nonformations. Thus the favorable setup of
synoptic environment is still a precursor to determine the
cloud cluster further development.
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formations and (b) nonformations. During (¢) MJO, (d) non-MJO period for the formations.

" () * (b)

g + + g .. . i
— } + + -+ - + — }
= 15 PR R p 15 . .
] + ] n - 4
& 1 —+ + e eyl & 1 + - -t
] + L . g . . . 4t
5 - 0] 5 tr + o+
E 05 - t b -:_ O N . g 0.5 T 5 . e
= * 4 = + L+ 4 e+
o o + I
2 0 f R + 2 0
+ * +
0.5 . 0.5
i} 1 2 3 4 5 i} 1 2 3 4 5
925-hPavorticity (x10%s1) 925-hPavorticity (x10%s)
100 (C) : : : : . 100 (d)
§ 95 | - g 95 | -
- &
£ 90 i S § 90 [
L
E s | E s | - +
= T] + . = + -
S 80 | 1 .y S 80 | 1 .
= + =
" "
» 75 - L & - @ 75 1 + 1 +
© + © + +
+ + + + +
£ 70 + I *+ £ 0 | + P
[=] +* 1+ (=] + +
R 65 | £ * - At R 65 | — * [
+ * + * + *
+ + +
60 60 . —
0 5 10 15 20 25 0 5 10 15 20 25
vertical wind shear (ms1) vertical wind shear (ms1)

FIG. 4. Scatter plots of formation (dot) and nonformation (cross). (a), (b) 925-hPa vorticity verse 200-hPa divergence; (c),
(d) vertical wind shear verse 700-hPa relative humidity. (a), (c) at 24h ; (b), (d) at 72h.

16



4 (a) 1.4 b
” (b)
12
) //\/\—_/_\
1 b
b B ;
___________ os
S & —
E % ST - Ny _
S E oS S T T e
= =) ~ 1
1 04 I
a.5 02
o o
i fi 1218 24 30 3R 42 4R 84 At AR T2 o & 12 18 24 30 36 4% 4 sS4 &0 &8 72
S0
(c) ﬁ
o BT ]
= o
=] 95}
S =0 |
= o
E 75 E
5 =
3 —
2 st e T =4
= T U
= -
= B - E
= &5 [
i &3]
=

&0

0 6 121824 30 % 2 48 % 60 6 7

FIG. 5. (a) Averaged 925-hPa relative vorticity (unit: 105 s-1), (b) 200-hPa divergence (unit: 10-% s'), (c) 700-hPa relative
humidity (unit: %) (d) 200-850-hPa vertical wind shear magnitude (unit: m s') for the formation (solid) and
non-formation (dashed) cases.

925hPa total

wind diff Trend 30—60h

0
T0E IDE 12F 10 (M 12

I

i

NCRTEACTE

FIG. 6. (a) The 925-hPa northeasterly difference (formation minus nonformation) at 7.5° north of disturbance center, (b)
tendency of wind speed (shaded; unit: m s') from 30 h to 60 h ,wind vector is the mean flow, inside the contour
is passing the 95% confident level and (c) the time series assessing the quantity of the aerial average of the
northeasterly (m s) for 5°x15° area that is 5° north of disturbance center for formation and nonformation
cases.

17



o oo P

e
S\ mdj((\F

N\
e

° (J;E 1206/

FIG. 7. The position for formations at (a) 30, (b) 60 h and for nonfomations at (c) 30, (d) 60 h after surface closed-isobar
feature is identified.

4] S =,
99E 102E 105E 108E 111E 114E 117E 120E 123 126E 129E 96E 99E 102E 105E 108E 111E 114E 117E 120E 123E 126E 129E

FIG. 8. The tendency difference (formation minus nonformation) of 925-hPa relative humidity (shaded; unit:%) from (a) 0
h to 30 h and (b) 30 to 72 h. Wind vector is the mean flow and inside the contour is passing the 95% confident
level.

18



cross—section G=NG 12h cross—section G=NG 12h

108E 1108 112 114E T16E 118E 120 122E 124E

= s S E] s Ta 5

cross—section G—NG 66h cross—section G—=NG 66h

1000 £ oo =
T06E 108E 110E 112E 114E TT6E 118E 1308 122E 124E

Fig. 9 The difference (formation minus nonformation) of temperature (contour) and humidity (shaded) of vertical cross
section along (a), (c) 7.5°N and (b), (d) 112.5°E. (a) and (b) are at 12 h, (c) and (d) are at 66 h.

(a) cloud clusters

30
2 (b)
> non-MJO MJO
15
10 no- vortex 2373 361

5

o vortex 109 40

non-rn1J10 nMJO
% of total days 4.4% 10%

B formation nonformation

FIG. 10. The TC formation probability with the MJO and non-MJO in terms of (a) cloud clusters and (b) incipient vortex
formation probability.

19



[ C FAH*

137" CONFERENCE ON MESOSCALE PROCESSES

AMS Committee on Mesoscale Processes
Robert Fovell, Chairperson
Scott A, Braun, Melissa Bukovsky, Shu-Hua Chen , Craig Epifanio, Vanda Grubisic,
Matthew D. Parker, David Reynolds, Chris Snyder, and Sandra Yuter

Conference Program Committee
Robert Fovell and Sandra Yuter, Chairpersons
Scott A. Braun, Matthew D. Parker, George Bryan

Sunday 16, August Common Times

Monday 17, Auguét Cdmmqn Times

8:45 AM.—10:00 A.M.
Session 1: MESOSCALE PRECIPITATION
SYSTEMS I-The Canyons

Chair(s): 5. B. Trier, NCAR, Boulder, CO

8:45 anm.

9:00 Am.

l.1 Dynamic Trepopause Mesoscale Disturbances as
Triggers of Warm Season Severe Weather Episodes in the
Southwest. Lance F. Bosart, SUNY - Univ. at Albany,
Albany, NY, J. E. Matusiak, T. I. Melino, S. R. Sukup and E.
Pytlak

9:15 am.

1.2 Repeating patterns of precipitation and surface
pressure evolution in midlatitude mesescale convective vortices.
Eric P. James, Colorado State Univ., FFort Colling, CO and R.
H. Johnson

9:30 Am.

1.3 The dependence of high-precipitation supercells on
preexisting airmass boundaries: ¢ targeted modeling study.
Jennifer M. Laflin, Univ. of Nebraska, Lincoln, NE and A.
L. Houston

Welcoming Remarks.

9:45 aM, 5

1.4 Mesoscale precipitation features and dynamics of a
winter storm in Central Oklahoma, Jana Lesak Houser, Univ,
of Oklahoma, Norman, OK and H. B. Bluestein

[0:00 A.M.

1.5 Radar reflectivity as a proxy for convective mass
transport. Gretchen L. Mullendore, Univ. of North Dakota,
Grand Forks, ND, A. J. Homann, C. Schumacher and K.
Bevers

10:30 Am—12:00pM.
Session 2: MESOSCALE PRECIPITATION

SYSTEMS li-The Canyons

Chair(s): Matthew D. Parker, North Carolina State Univ,,
Raleigh, NC

10:30 am.

2.1 Maintenance of mesescale convective systems over
Lake Michigan. Nicholas D. Metz, Univ. at Albany/SUNY,
Albany, NY and L., F. Bosart

2.2 PAPER WITHDRAYYN

10:45 am.

2.3 Convection-permitting simulations of the diurnal cycle
of warm-season precipitation in the lee of the Rocky mountains.
8. B. Trier, NCAR, Boulder, CO, C. A. Davis and D. A.
Ahijevych

11:00 Am.

2.4 Mesoscale convective systems crossing the Appalachian
Mountains. Casey E. Letkewicz, North Carolina State Univ,,
Raleigh, NC and M. D. Parker

11:15 am.

2.5 A climatology of convective systems over the
Northeast U.S. and their structural evolution from the lee of the
Appalachians to the Atlantic Coast. Kelly Lombardo, Stony
Brock Univ./SUNY, Stony Brook, NY NY and B. A. Colle

20



F1:30 A,

2.6 A radar-based dlimatology of high precipitation events
in the European Alps: 2000-2007. James V. Rudolph, Univ.
of Colorado, Boulder, CO, K. Friedrich and U. Germann

1:30 P1—2:30 e,
I13MESO

Session 3: MESOSCALE PRECIPITATION
SYSTEMS lll-The Canyons

Chair(s): Gretchen L. Mullendore, Univ. of North Dakota,
Grand Forks, ND

[:30 p.M.

3.1 A dlimatelogy of high lapse rates and their influence on
the occurrence (or non-occurrence) of severe weather over the
central United States. Jason M. Cordeira, Univ. of Albany/
SUNY, Albany, NY, T. J. Galarneau and L. F. Bosart

[:45 P,

3.2 Convective initiation ahead of squall lines involving small
hills. Seung-hee Kim, Univ. of California, Los Angeles, CA
and R. G. Fovell

2:00 p1,

3.3 The response of simulated nocturnal convective systems
to a low-fevel jet. Adam J. French, North Carolina State Univ.,
Raleigh, NC and M. D. Parker

2:15 P

34 Comparison of the level of neutral buoyancy observed
from soundings and radar. Amanda J. Homanun, Univ, of
North Dakota, Grand Forks, ND, G. Mullendore, J. 8. Tilley
and S. T. Jorgenson

2:30 prM.—4:00 pm. :
Poster Session |: POSTER SESSION | -

Arches/Deer Valley

CoChair(s): Sandra E. Yuter, North Carolina State Univ., Raleigh, NC
Chair(s): Robert Fovell, Univ. of California, Los Angeles, CA

PLI Study of microphysical and thermodynamic structures
within supercell thunderstorms. Katja Friedrich, Univ. of
Colorado, Boulder, CO, J. Wurman and K. A. Kosiba

Pl.2 Megers between isolated supercells and quasi-linear
convective systems: @ preliminary study. Adam J. French, North
Carolina State Univ,, Raleigh, NC and M. D. Parker

P1.3 Mobile sounding measurements of the near storm
environment during VORTEXZ. Matthew D. Parker, North
Caralina State Univ, Raleigh, NC, A. J. French, C. E. Letkewicz, M. J.
Morin, K. Rojowsky, D. Stark and G. H. Bryan

Pl.4 NRL COAMPS Real-Time Forecast during VOCALS-Regional
Experiment. Shouping Wang, NRL, Monterey, CA, Q. Jiang, L
W. O'Neill, X. Hong, H. Jin, W. T. Thompson and X. Zheng

PL5 A spatial and temporal distribution of convection aver the
Nartheast U.S. during the warm season. J. Murray, and Brian A.
Colle, Stony Brook Univ./SUNY, New York

PLIO

Pl.& Sensitivities of storm divergence and stratiform rain
production to microphysics and cumulus parameterizations.
Larry J. Hopper Jr., Texas A&M Univ., College Station, TX
and C. Schumacher

P17 Possible stretching mechanisms producing the tornado
vortex in the mid-level. Masahisa Nakazato, MRI, Tsukuba,
Ibaraki, Japan, O, Suzuki, K. Kusunoki, H. Yamauchi and H.
Y. Inoue

Pl.8 Diurnal cycle of monseon thunderstorms in Arizona
and New Mexico from spaceborne and surface-based radar.
Christina Wall, Univ. of Utah, Salt Lake City, UT, E. I.
Zipser and C. Liu

Pl.9 Mesoscale Convective Systems along the Mei-Yu Front
Over South China Sea and Taiwan. Weixin Xu, Univ. of Utah,
Salt Lake City, UT and E. Zipser .

Structure of Subtrapical Mesoscale Convective Vortex
during SoOWMEX/TIMREX. Hsiao-Wei Lai, National Taiwan
Univ., Taipei, Taiwan, C. A. Davis and B. . D. Jou

PL.II  Numerical investigation of internal wave-vortex
interactions. Tyler D. Blackhurst, Brigham Young Univ,,
Provo, UT and J. C, Vanderholf

P1.12  Simulations of internal gravity waves approaching a
critical level. Brian Patrick Casaday, Brigham Young Univ,,
Provo, UT and J. C. VanderhofT

P1.I13 A Case Swdy of a Large-Amplitude inertia—Gravity :
Wave over the Southeast. James Ruppert, SUNY/Univ. at
Albany, Albany, NY and L. F. Bosart

Pl.14 - Anintercomparison of T-REX mountain wave
simulations. James Doyle, NRL, Monterey, CA, 8. Gabcrsek
L. R. Bernardet, J. M. Brown, A. Docrnbrack, E. Filaus, V.
Grubisic, Q. Jiang, D. I. Kirshbaum, O. Knoth, S. Koch, L.
Stiperski, S. Vosper and S. Zhong

PI.I5  Three-dimensional characteristics of stratospheric

mountain waves during T-REX. James Doyle, NRL, Monterey, CA,

Q. Jiang, R. B. Smilth,

P1.16  The Complex Bora Flow in the Lee of Southern Velebit.
L. Stiperski, Meteorological and Hydrological Service,

W. Cooper, V. Grubisic and J. B. Jensen

Zagreb, Croatia, B. Ivancan-Picek and Vanda Grubisie, Univ.

of Vienna

P1.17  Beyond Long's solution: a Newton solver for nonlinear
mountain waves with rotation. Kevin C. Viner, Texas A&M
Univ., College Station, TX and C. C. Epifanio

P1.18  Whistler Mountoin climatology: Temperature lapse
rates in complex terrain. Lisa N, Erven, Univ. of British
Columbia, Vancouver, BC, Canada and 1. McKendry

P1.19  Influence of turbulence and dynamics on dust transport
in Owens Valley. Qingfang Jiang, UCAR Visiting Scientist,
NRL, Monterey, CA, M. Liu and J. Doyle

P1.20  Statistics and dynamics of aircraft encounters of
turbulence over Greenland. Todd P. Lane, Univ. of Melbourne,

Melbourne, Vic., Australia, J. D. Doyle, R. D. Sharman, M.
A Shapiro and C. D. Watson
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PL.2Z1  High resolution modeling of convective outflow in
complex terrain. Andrew J. Newman, Colorado State Univ.,
Fort Collins, CO and R. H. Johnson

P1.22  Interaction of a mountain lee wave with a basin cold
pool. G. Young, Penn State Univ., University Park, PA, Brian
Gaudet, Penn State Univ., N, L, Seaman and D. R, Stauffer

P1.23  Structure and evolution of numerically simulated
misocyclones along a snowband over the Shonai region on 25
January 2008, Wataru Mashiko, MRL Tsukuba, Japan, S.
Hayashi, K. Kusunoki, H. Y. Inoue, K. Bessho, S. Hoshino,
M. Nakazato and [1. Yamauchi

P1.24  Snow-to-liquid ratio variability and prediction at a high-
elevation site in Utah’s Wasatch Mountains. Trevor L. Alcott,
Univ. of Utah, Salt Lake City, UT and W. J. Steenburgh

P1.25  Climatology of Fronts and Associated Surface Baroclinic
Zones in the Great Lakes Region. Neil F. Laird, Hobart &
William Smith Colleges, Geneva, NY, M. Payer, R. Maliawco
and E. G. Hoffman

P1.26 A study of the effect of the Great Lakes on deep
convective systems. Thomas E. Workeff, Univ. of [llinois,
Urbana, IL and D. A. R. Kristovich

P1.27  Summer midtropospheric perturbations over the U.S.
northern plains: Climatology and NAM forecasts. Shih-Yu
Wang, lowa State Univ., Ames, IA and T. C. Chen

4:00 p.M.—5:00 e.m. :
Session 4: MESOSCALE PRECIPITATION

SYSTEMS IV-The Canyons

Chair(s): David B. Mechem, Univ. of Kansas, Lawrence, KS

4.1. Distant effects of recurving tropical cyclones on
rainfall production in midlatitude convective systems. Russ S.
Schumacher, NCAR, Boulder, CO, and Texas A&M Univ.,
College Station, TX, T. J. Galarneau and L. F, Bosart

4:15 pm.

4.2 An analysis of the pre-storm environment of intense
convective systems in West Aftica. S. D. Nicholls, Rutgers Univ.,
New Brunswick, NJ and Karen 1. Mohr, NASA/GSFC

4:30 pma.

4.3 Numerical simulations of the evolution of long-lived
episodes of organized convection in Africa. A. G. Laing, NCAR,
Boulder, CO and C. A, Davis

4.4 PAPER WITHDRAWN

4:45 pm.

4.4A  Mesoscale Radiatively-Induced Anvil Spreading. Steven
K. Krueger, Univ. of Utah, Salt Lake City, UT and M. A,
Zulauf

5:00 p.r1.—6:00 pr.

Session 5: TRANSFERRING RESEARCH
RESULTS TO OPERATIONS-The Canyons

Chair(s): Russ S. Schumacher, NCAR, Boulder’,- cO

5:00 p.M.
5.1 Evaluation of WRF model forecasts of environmental

- parameters for severe-weather forecasting from the NOAA HWT

Spring Experiments. Michael C. Coniglio, NOAA/NSSL,
Norman, OK, K. L. Elmore, J. §. Kain, S. J. Weiss, M. Xue
and M. L. Weisman

5:15 pm.

5.2 A Prototype future hurricane prediction system:
Realtime cloud-resolving ensemble data assimilation and
forecasting during the 2008 Atlantic season. Yonghui Weng,
Texas A&M Univ., College Station, TX, F. Zhang, J. Gamache
and F. D. Marks

5:30 .M,

5.3 Assessing the total mountain drag in the Met Office
weather forecast model: how sensitive is it to horizontal
resolution? Stuart Webster, Met Office, Exeter, Devon,
United Kingdom, 8., Vosper, A. Brown and 8. Smith

5:45 pm.

5.4 Utilizing high-resolution WRF model output to imprave
NWS forecasts in complex terrain. Brett E. McDonald,
NOAA/NWSFQ, Riverton, WY

Tuesday 18,

-

ugust Common Times

o

8:00 Am—10:00 Am.
Session 6: THEORETICAL AND MODELING STUDIES
OF MESOSCALE PROCESSES I-The Canyons

Chair(s): Craig Epifanio, Texas A&M Univ., College Statien, TX

8:00 A

6.1 Cooked boundaries: results from numerical
experiments. Anthony E. Reinhart, Univ, of Nebraska,
Lincoln, NE and A. L. Houston

8:15 am.

6.2 An idealized comparison of one-way dnd two-way grid
nesting. Lueas M., Harris, Univ. of Washington, Seattle, WA
and D. R. Durran

8:30 a.m,

6.3 The life cycle of an undular bore and its interaction
with a shallow, intense cold front. Daniel C. Hartung, Univ. of
Wisconsin, Madison, WI, J. A. Otkin, J. E. Martin and D. D.
Turner
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§:45 am,

6.4 The numerical simulation of infrasound generated by
convective storms. David A. Schecter, NorthWest Research
Associates, Redmond, WA and M. E. Nicholls

9:00 Am. Y &

6.5 Horizontal scale selection associated with mesoscale
gravity wave/convection coupling. Todd P. Lane, Univ. of
Melbourne, Melbourne, Vic., Australia and F, Zhang

9:15 A,
6.6 Gravity wave propagation through time-dependent
shear, Julie C. Vanderhoff, Brigham Young Univ., Provo, UT

9:30 am.

6.7 Predictability and dynamics of a squall line and bow
echo event during BAMEX. Christopher Melhauser, Penn
State Univ., University Park, PA, F. Zhang, M. Weisman and
D. P. Jorgensen

9:45 Am.

6.8 Assessment of the vertical exchange of heat, moisture,
and momentum above a wildland fire using observations and
mesoscale simulations, Joseph J. Charney, USDA Forest
Service, East Lansing, M, M, T. Kiefer and D. Keyser

10:30 AM—12:00 p.m.
Session 7: THEORETICAL AND MODELING STUDIES

(o] M_ESOSCALE PROCESSES II-The Canyons

Chair(s): H. Dawn Reeves, NOAA{NSSL, Norman, OK

7.1  Has Been Moved. New Paper Number 4.4 A.

10:45 Am.

7.2 Aerosol indirect effects on cold pools and the feedbacks
to subsequent convective development. Susan C. van den
Heever, Colorado State Univ., Fort Collins, CO

11:00 Am.

7.3 Modeling aerosol impacts on convective storms in
different environments. Rachel L. Storer, Colorado State
Univ., Fort Collins, CO, S. C. van den Heever and G. Stephens

11:15 Am.

7.4 The role of cumulfus congestus in the tropical western
Pacific. David B. Mechem, Univ. of Kansas, Lawrence, KS
and A. J, Oberthaler

18:30 Am.

1.5 A Caastally Trapped Wind Reversal Afong the Gulf of
Alaska. Emily L. Niebuhr, Univ. of Wisconsin, Madison, WI
and M. Hitchman

11:45 am.

1.6 A Framework for Understanding and Modeling
Mesoscale Weather Systems Using the Ensemble of Multiple
Parameterizations of Physical Processes at the Land Surface and
in the Atmosphere. Zong-Liang Yang, Univ. of Texas, Austin,
TX, G. Y. Niuand X. Jiang

1:15 pm.—1:45 .o ;
Session 8: INVITED LECTURE-The Canyons

CoChair(s): Sandra E. Yuter, North Carolina State Univ, Raleigh, NC
Chair(s): Robert Fovell, Univ. of California, Los Angeles, CA

Lecturer: Roger M. Wakimoto, NCAR, Boulder, CO

1:45 p.v.—3:30 pp.

Session 9: THEORETICAL AND MODELING STUDIES
OF MESOSCALE PROCESSES 1il-The Canyons

Chair(s): George H. Bryan, NCAR, Boulder, CO

[:45 pM.

9.1 Observations and simulations of a long-lived tornadic
mesocyclone that formed in a low-CAPE environment with PY
banners spawned by the Colorado Front Range. Bart Geerts,
Univ. of Wyoming, Laramie, WY, T. Andretta, J. Vogt, Y.
Wang and S. Luberda

2:00 pM.

9.2 Importance of horizontally inhomogeneous
environmental initial conditions to very short range thunderstorm
forecasts. David J. Stensrud, NOAA/NSSL, Norman, OK
and I. Gao

2:15 pm.

9.3 Some Lessons on the Predictabifity of Convective
Systems over a 36 h Timeframe. Morris L. Weisman, NCAR,
Boulder, CO , K. Manning and D. Dowell

2:30 P,

9.4 Aircraft measurements and numerical simulations

of gravity waves in the extratropical UTLS region during the
STARTOS field campaign. Fuqing Zhang, Pennsylvania State
Univ., University Park, PA, M. Zhang, K. P. Bowman, L. Pan
and E. Atlas

2:45 pM.

9.5 Observations of tropospheric, convectively generated
gravity waves from atmospheric profiling platforms. Daniel R.
Adriaansen, Univ. of North Dakota, Grand Forks, ND, M. J,
Alexander and G. L. Mullendors

3:00 r.m.

9.6 Generation of inertia-gravity waves from jets within
vortex dipoles. Shuguang Wang, Columbia Univ,, New York,
NY and F. Zhang

3:15 P,

2.7 Mechanisms for shontaneous gravity-wave generation
within a dipole vortex. Chris Snyder, NCAR, Boulder, CO, R.
Plougonven and D. J. Muraki
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WEDNESDAY

4:00 p.v.~6:00 P
Session 10;: RESULTS FROM RECENT FIELD

RESEARCH PROGRAMS-The Canyons

Chair(s): Bart Geerts, Univ. of Wyoming, Laramie, WY

4:00 r.M,

‘101 Overview of SOWMEX/TIiMREX, Wen-Chau Lee,

NCAR, Boulder, CO, B. J. D_ Jou and C. R. Chen

4215 pm.

10.2 Preliminary resufts from the SoOWMEX/TIMREX
sounding network. Richard H. Johnson, Colorado State Univ.,
Fort Collins, CO, P. E. Ciesielski, Z. Finch and A. J. Newman

4:30 rm,

10.3 What is the difference between orographic precipitation
in the Europe Alps and Taiwan? Katja Friedrich, Univ, of
Colorado - Boulder, Boulder, CQ, T. M. Weckwerth, W. C.
Lee, U. Germann and L. Panziera

4:45 pm.

10.4 A numerical study of the evelving convective boundary
layer and orographic circulation around the Santa Catalina
Mountains in Arizona. Part L circulation without deep
convection. Cory Demko, Univ. of Wyoming, Laramie, WY
B. Geerts and Q. Miao

5:00 rm.

10.5 A re-evaluation of the role of subsidence in valley
and basin warming. Thomas Haiden, Central Institute for
Metcorology and Geodynamics, Vienna, Austria

5:15 M.

10.6 Unexpectedly strong convection under an inversion-
topped marine boundary layer. Sandra E. Yuter, North
Carolina State Univ., Raleigh, NC, D. B. Mechem, C. W.
Fairall and W. A. Brewer

5:30 pm.

10.7 Characteristics of tropical cyclogenesis predictabifity:
Perspectives from T-PARC/TCS08. James Doyle, NRL,
Maonterey, CA, C. M. Amerault, C. A. Reynolds and H. Jin

5:45 p..

10.8 HYMEX, an experimental program dedicated to the
hydrolagical cycle in the Mediterranean. Philippe J. Drobinski,
Institut Pierre Simon Laplace/Laboratoire de Météorologie
Dynamique, Palaiseau, France, V. Ductocg and P. Lionello

6:00 p11.~7:30 P
GATHERING FOR HYMEX MEETING-The

Canyons
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Wednesday 19, August Common Times
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8:00 Arm-10:00 am.
Session |1: OROGRAPH!C COASTAL AND

OTHER THERMALLY DRIVEN MESOSCALE
CIRCULATION SYSTEMS i-The Canyons

Chair(s): David Whiteman, Univ. of Utah, Salt Lake City, UT,

8:00 .M.

1.1 Urban land-use and pallution impacts on mesoscafe
circulations and convection over Houston, Gustavo Carrid,
Colorado State Univ., Fort Collins, CO and W. R. Cotton

8:15 am.

1.2 Mesoscale analysis and WRF model verification of o
low-level jet, bay breeze, and undular bore at the Howard Univ.
Beftsville Research Site. Kevin Vermeesch, SSAI, Greenbelt,
MD, M. Weldegaber, B. B. Demoz and D, Venable

8:30 A,

1.3 Large-eddy simulation of sea and lake breezes and
sensitivity to forcing mechanisms. Erik T, Crosman, Univ. of
Utah, Salt Lake City, UT and J. D. Horel

8:45 am,

11.4 Warm-season MCS initiation and development
influenced by land/lake thermodynamic contrasts near the Great
Lakes. Alan F. Srock, Univ. at Albany/SUNY, Albany, NY
and L. F. Bosart

9:00 A

11.5 Dynamics of Diurnal Variation of Stratus Clouds in
Monterey Bay Area. Shouping Wang, NRL, Monterey, CA, Y.
Jin, Q. Jiang and Q. Wang

9:15 am.

1.6 A mesoscale model intercomparison of coastal
refractivity. Tracy Haack, NRL, Monterey, CA, C. Wang, S.
Garrett, A. Glazer and R. E. Marshall

9:30 a.m.

1.7 Impact of the Andes Cordillera on a mid-latitude cold
front. Bradford S. Barrett, United States Naval Academy,
Annapolis, MD

9:45 A.M.

1.8 Orographic effects on coastal cyclogenesis in New

England. Thomas E. Robinsen Jr., Univ. of Massachusetts,
Lowell, MA and F. P. Colby



Z10:30 AM—12:00 pM. :
Session 12: OROGRAPHIC, COASTAL AND

OTHER THERMALLY DRIVEN MESOSCALE
CIRCULATION SYSTEMS 11-The Canyons

Chair(s): Scott A. Braun, NASA/GSFC, Greenbelt, MD

10:30 Am.

2.1 Climatological and dynamical evolution of a warm-
season coastal jet in the New York Bight region. Brian A. Colle,
Stony Brook Univ./SUNY, Stony Brook, NY and D. R. Novak

10:45 am.

12.2 Characteristics and dynamic aspects of Chilean
coastal jet. Qingfang Jiang, UCAR Visiting Scientist, NRL,
Monterey, CA, S, Wang and L. W, O’Neill

11:00 A.mM. ]

12.3 Multi-season observational study of precipitation
structures along the Oregon Cascade windward slope. Justin A.
Crouch, North Carolina State Univ., Raleigh, NC and S. E.
Yuter

1E:15 Am,

12.4 The detection and significance of diurnal pressure and
Potential Yorticity anomalies east of the Rockies. Yanping Li,
Yale Univ., New Haven, CT and R. B. Smith

11:30 aM.
2.5 Isothermalcy in a basin atmosphere produced by
nocturnal cold air intrusions. C. David Whiteman, Univ. of
Utah, Salt Lake City, UT, 8. W. Hoch and M. Lehner
11:45 amM.
12.6 Linear theory calculations for the sea breeze in a
background wind: The equatorial case. T. Qian, Texas A&M
Univ., College Station, TX, Craig C. Epifanio, Texas A&M
Univ. and F. Zhang

12:00 p.v.—1:30 P

COMMITTEE LUNCHEON-Sundance

1:30 pM—2:30 P

Session 13: MOUNTAEN WAVES AND
OBSTACLE FLOWS-The Canyons

Chair(s): Michael Coniglio, NOAA/NSSL, Norman, OK

1:30 p.M.

13.1 Forecasts of persistent valley cold pools in the Bonneville
Basin by o mesoscale model. H. Dawn Reeves, NOAAJ’NS_SL,
Norman, OK and D. J. Stensrud

1:45 s,

13.2 Observations and modeling of breaking waves in the

lee of the Medicine Bow Mountains. Jeffrey R. French, Univ. of
Wyoming, Laramie, WY, 8. Haimov, V. Grubisic, M. Xiao and L.
D. Oolman

2:00 pm

13.3 Trapped Lee Wave Interference in Presence of Surface
Friction. I. Stiperski, Meteorological and Hydrological Service,
Croatia, Zagreb, Croatia and Vanda Grubisic, Univ. of Vienna

2:15 e, -

13.4 Resonant wave-wave instability in rotating and
nonhydrostatic mountain waves. Kevin C. Viner, Texas A&M
Univ., College Station, TX, C. C. Epifanio and D. J. Muraki

2:30 pM.~4:00 p.1.

Poster Session 2: POSTER SESSION Il-Arches/
Deer Valle

CoChair(s): Robert G. Fovell, Univ. of California, Los Angeles, CA
Chair(s): Sandra E. Yuter, North Carolina State Univ., Raleigh, NC

PZ.1 Simulations of environmental conditions conducive to
formation of lake-to-lake bands. J. T. George, South Dakota
School of Mines and Technology, Rapid City, SD, M. R.
Hjelm{elt, South Dakota School of Mines, W. I, Capehart and
D. A. R. Kristovich

P2.2 Numerical simulation of impacts of the Great Lakes
on cold frontal passages. T. S. Axford, South Dakota School
of Mines and Technology, Rapid City, SD, M. R. Hjelmfelt,
South Drakota School of Mines, W. J. Capehart and D. A. R.
Kristovich

P2.3  Mesoscale GEM-LAM modeling of atmospheric
refractivity in coastal environments. Anna Glazer, EC, Dorval,
QC, Canada, T. Haack, J. Mailhot and 8. Gaudreault

P1.4 Assessment of Remote Automated Weather Station
(RAWS) observations. Xia Dong, Univ. of Utah, Salt Lake City,
Utah and J. D. Horel

P2.5 Sensitivity of surface temperature analyses to
background and observation errors. Daniel Tyndall, Univ. of
Utah, Salt Lake City, UT and J, Horel

P2.6 DART/WRF: A community mesoscale ensemble data
assimilation facility. Jeffrey Anderson, NCAR, Boulder, CO,
N. Collins, I. Hacker, G. S. Romine, C. Snyder, H. Liu, T.
Hoar, D. C. Dowell and R. Torn

P2.7 Design of artificiaf rain system by means of sea water
vapor equipment heated by sunlight, Hideyo Murakami,
Tohwa Univ., Fukuoka-City, Japan

P2.8  Proposal for sunlight shield system to decrease cyclone
power. Hideyo Murakami, Tohwa Univ., Fukuoka-City, Japan

P2.9 A numerical study of the evolving convective

boundary layer and orographic circulation around the Santa
Catalina Mountains in Arizona. Part I1: Interaction with deep
convection. Cory Demko, Univ. of Wyoming, Laramie, WY
and B. Geerts

P2.10  Qbservations of spatially-varioble loke-breeze
mavement in the vicinity of Chicago, IL. Jason M. Keeler, Univ.
of [llinois, Urbana, IL and D. A. R. Kristovich

P2.1l  The mesoscale kinetic energy spectrum of a barocfinic
life cycle. M., L. Waite, Univ. of Victoria, Vic., BC, Canada and
Chris Snyder, National Center for Atmospheric Research

P2.12  PAPER WITHDRAWN

25

2
m
@)
Z
m
(7]
>
=



s
g
Q
7]
o
=)
ok
=

P2.13  Air mass characterization at the Whistler Mountain air
chemistry site. John P. Gallagher, Univ. of British Columbia,
Vancouver, BC, Canada and I. G. McKendry

P2.14  Characteristics and Numerical Simulations of
Atmospheric boundary layer heights in the arid regions of
Northwest China. Minjin Ma, Univ. of Utah and Lanzhou
Univ., Salt Lake City, UT, Z. Pu, 8. Wang and Q. Zhang

P2.15  Preferential Storm Pathways and Mountain Precipitation
over the Intermountain West. Matthew E. Jeglum, Univ. of
Utah, Salt Lake City, UT and W, J. Steenburgh

P2.16 Idealized simulation of a Great Basin cyclone and
attendant fronts. Gregory L. West, Univ. of Utah, Salt Lake
City, UT, W. I. Steenburgh and I. B. Olson

P2.17  Climatology of Lake-Effect Precibitation Systems over
the Great Salt Lake, UT and Lake Tahoe, CA/NV. Neil F. Laird,
Hobart & William Smith Colleges, Geneva, NY, B. Albright,
S. Ganetis, I. Popp and A. Sticncke

P2.18  WRF model simulations of tropical convection observed
during the Tropical Warm Pool International Cloud Experiment
(TWP-ICE). K. Wapler, German Weather Service, Todd P.
Lane, The Univ. of Melbourne, P, T, May, C. Jakob, M. J.
Manton and S. T, Siems

P2.19  Mesoscale aspects of tropical cyclogenesis from
extratropical precursors over the North Atlantic during 2004-
2008. Thomas }. Galarneau Jr., SUNY, Albany, NY, L.
Bosart, C. A. Davis and R. McTaggart-Cowan

P2.20 Effect of cloud processes on hurricane tracks: Idealized
simulations and operational forecasts. Robert G. Fovell, Univ.
of California, Los Angeles, CA and D, J. Boucher

P2.21  Dynamics and predictabifity of Hurricane Humberto
(2007) revealed from ensemble analysis and forecosting. Jason
Sippel, NASA/GSFC, Greenbelt, MD and F. Zhang

P2.22  |deglized simulations of the impact of dry Saharan Alr
Layer air on Atlantic hurricanes. Scott Braun, NASA/GSFC,
Greenbelt, MD, J, Sippel and D, S, Nolan

4:00 p.v—6:00 P : : ;
Session 14: STRUCTURE AND EVOLUTION OF

TROPICAL AND EXTRATROPICAL CYCLONES
I-The Canyons i

Chair(s): Brian A. Colle, Stony Brook Univ./SUNY, Stony
Brook, NY

4:00 rM.

14.1 Discrete Frontal Propagation over the Sierra/Cascade
Mountains and Intermountain West. W. James Steenburgh,
Univ. of Utah, Salt Lake City, UT, C. R. Neuman, G. L. West
and L. F. Bosart

4:15 pm,

14.2 The effects of small-scale turbulence on maximum
ferricane intensity. George H. Bryan, NCAR, Boulder, CO
and R. Rotunno
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4:30 pM. i

14.3 Comparisen of an analytical and a numerical mode! for
hurricane potential intensity. G. I. Bryan, NCAR, Boulder, CO
and Richard Rotunno, NCAR

4:45 p.m.

14.4 Hurricane Helene (2006): A case of Saharan Air Layer
influence? Scott Braun, NASA/GSFC, Greenbelt, MD, C. L. |
Shie, J. Sippel and P. S. Nolan

5:00 pM.

14.5 Tropical Storm Debby: Genesis dynamics and the
relevance of the Scharan air layer. Jason Sippel, NASA/GSFC,
Greenbelt, MD and S, Braun

5:15 pmM.

14.6 The impact of Saharan Air Layer on tropical cyclone
genesis and intensification. S.-H. Chen, Univ. of California,
Davis, CA, C. T. Cheng, 8. H. Wang and J. P. Chen

5:30 pm.

14.7 Evolution of tangential and radial flows of Typhoon Nari
(2001) at landfall. Ming-Jen Yang, National Central Univ,,
Jhongli City, Taiwan, T. C. C. Wang and C. Y. Weng

5:45 pr.

14.8 Do Trapical Cyclones Intensify by WISHE? Michael
T. Montgomery, NPS, Monterey, CA, R. K. Smith, §. V.
Nguyen and J. Persing

Thursday 20, August Common Times

8:00 AM—10:00 A.p.
Session 15: STRUCTURE AND EVOLUTION OF

"TROPICAL AND EXTRATROPICAL CYCLONES
11-The Can

Chair(s): Jason Sippel, NASA/GSFC, Greenbelt, MD

8:00 am.

15.1 Sting jets and the diagnosis of conditional symmetric
instability. Oscar Martinez-Alvarade, Univ. of Reading,
Reading, Berks., United Kingdom and S. L. Gray

8:15 am.

15.2 Life cycle and mesoscale frontal structure of an
Intermountain cyclone. Gregory L. West, Univ. of Utah, Salt
Lake City, UT and W. J. Steenburgh

§:30 Am.

15.3 The Overland Reintensification of Hurricane Danny
(1997). Nick P. Bassill, Univ. of Wisconsin, Madison, WI and
M. C. Morgan

8:45 am.

15.4 Defining the Lifecycle of the Extratropical Transition of
Tropical Cyclones using the Deviation Angle Variance Technique for
Remotely-Sensed Imagery. David E. Kofron, Univ. of Arizona,
Tucsan, AZ, M. F. Pineros, E. A. Ritchie and I. S. Tyo



9:00 aM

15.5 Adjoint-derived forecast sensitivity study of the extratropical
transition of Foyd (1999). Michael C. Morgan, Univ. of Wisconsin,
Madison, WI

9:15 am.

15.6 A numerical modeling study of the microphysical processes leading
to tropical cydogenesis under different environmental conditions. Andrew B.
Penny, Univ, of Arizona, Tucson, AZ and E. A. Ritchie

9:30 Am.

15.7 An andlysis of tropical cyclone formations in the Scuth China Sea
during the late season. Yung-Lan Lin, National Taiwan Univ., Taipei,
Taiwan and C. S. Lee

9:45 am.

15.8 Relating Convective Intensity Proxies to Tropical Cydane Intensity
Changes Using 10 Years of TRMM Data. Ellen Ramirez, Univ. of Utah,
Salt Lake City, UT and H. Jiang )

10:30 Am—12:30 M.
Session 16: STRUCTURE AND EVOLUTION OF

TROPICAL AND EXTRATROPICAL CYCLONES III—The
Canyons

Chair(s): Jim Steenburgh, Univ. of Utah, Salt Lake City, UT

[0:30 am.
16.1 Impact of lapse rates upon low-level rotation in ideclized storms.
Matthew D. Parker, North Carolina State Univ,, Raleigh, NC

10:45 am.
16.2 The development of surface signatures of mesoscale convective
vortices. Christopher A, Davis, NCAR, Boulder, CO and T, I. Galarneau

11200 am.

16.3 The development and intensification of multiple misocycones in
shattow cumulus convection over the warm ocean during winter cofd outbreak.
Tetsuya Takemi, Kyoto Univ., Uji, Kyoto, Japan, H. Y. Inoue, K.
Kusunoki and K. Bessho

11:15 am,

16.4 Microphysical-dynamical interactions in an idealized tropical
cydone simulation. Steve Herbener, Colorado State Univ,, Ft. Collins, CO
and W. R. Cotion

F:30 am,

16.5 Application of adjoint-derived sensitivity gradients to tropical
cyclone intensification. Brett T. Hoover, Univ. of Wisconsin, Madison, W1
and M. C. Morgan

11:45 am.

16.6 Mutti-scale vortex interaction during genesis of Hurricane Dolly
{2008). Juan Fang, Nanjing Univ,, China, Nanjing, China and F. Zhang

12:00 pM.

16.7 Top-down vs bottom-up genesis of tornadoes and tropical
cydones. William R. Cotton, Colorado State Univ,, Fort Collins, CO
2:15 pM.

16.8 The genesis and maintenance of a strong tornadic

vortex through the process of vorticity confinement. Gregory J.
Tripoli, Univ. of Wisconsin, Madison, WI and M., L. Buker

1:45 pM.=3:15 rm.
Session 17: MESOSCALE PREDICTABILITY AND

DATA ASSIMILATION 1-The Canyons

Chair(s): S-H. Chen, Univ. of California, Davis, CA

1:45 pM.

A A statistical andlysis on the predictability of tropical cydogenesis,

Dianna N. Nelson, Univ. of Wisconsin, Madison, WI and M. C. Morgan

2:00 pm.

17.2 Assessing the impact of Airborne Doppler Lidar wind profites on
hurricane track and intensity forecasts. Lei Zhang, Univ. of Utah, Salt Lake
City, UT, Z. Pu and B. Gentry

2:15 po.
173 Error and uncertainty in ensemble predictions of tropical storms.
Jeffrey Anderson, NCAR, Boulder, CO, C. Snyder, H. Lin and I. Hacker

2:30 em

17.4 Application of a WRF mesoscale ensemble data assimilation
systern ta severe weather events during spring 2009. Dustan M. Wheatley,
CIMMS/Univ. of Oklahoma, Norman, OK, M. Coniglio and D. J.
Stensrud

2:45 pM,

17.5 The impact of assimilating retrieved totaf precipitable water and
sounding data from AIRS and MODIS on severe weather simulations. Yi-Chin
Liu, Univ. of California, Davis, CA and S. H. Chen

3:00 M.
17.6 Examination of the impact of variable terrains on surface data
assimilation. Zhaoxia Pu, Univ. of Utah, Salt Lake City, uT

3:45 pm=5:00 e

Session 18: MESOSCALE PREDICTABILITY AND DATA
ASSIMILATION [l-The Canyons

Chair(s): Zhaoxia Py, Univ. of Utah, Salt Lake City uTt

3:45em.

18.1 Modeling extremely cold stable boundary layers over interior Alaska
using a WRF FDDA system. Brian J. Gaudet, Penn State Univ., University
Park, PA, D. R. Stauffer, N. L. Seaman, A. Deng, J. E. Pleim, R. Gilliam,
K. Schere and R, A. Elleman

4:00 pm.

18.2 Impact of the variations of predpitation perticle parameters within
the same microphysics scheme in radar data assimilation using EnKF data
assimilation technique. Nusrat Yussouf, CIMMS, Norman, OK and D. I.
Stensrud
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18.3 PAPER WITHDRAWN
4:15 pr.
18.4 Flow-dependent, inexpensive, high-resolution ensembles for

Coupled Ensemble Prediction. Xiaodong Hong, NRL, Monterey, CA, C.
Bishop, T. R. Helt, J. Doyle, P. Martin and Q. Jiang

4:30 pm.

18.5 Exploring the predictability of mesoscale cyclogenesis using
ensemble data assimilation. P. Alexander Reinecke, NRL, Monterey, CA,
D, Durran and J. Doyle

4:45 prv. CONFERENCE ENDS

27



5D [ ISR (s FIELEE)

TC formations in the South China Sea (1972-2005)

An analysis of Tropical Cyclone Formations
in the South China Sea During the Late season r—
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TC Formation: Vmax ~ 25 kt
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Percentages of TC formation during May-June and Nov-Dec
in the SCS are higher than those in the WNP.
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Time series of the 925-hPa northeasterly
at a 5'x15 area to the northeast of the disturbance center

Pl northeasterlies provided
k better chance for a vortex

higher probability to
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200-hPa divergence
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Summary The TC formation probability with
Percentage of incipient lows that develop to TC intensity the MJO and non-MJO
Early season (Mei-yu front) : 64.7% (11/17) MJO tri G 5
Late season (Borneo vortex) : 25% (11/44) hmmﬂﬁ:‘m’.‘;ﬁmm&m
(Incipient low: close isobar > 48 hrs) vortices to form. el chomtnrn
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WNP (winter): 36.4 hrs - Heng P, e MIC
0 The probability for an incipient
1 vortex to form a TC is higher
2 during the non-MJO phase.
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Many vortices or cloud clusters are not
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Therefore the probability of an incipient cold and dry air

vortex to become a TC is higher during the supp'.£_Sing
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