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BETRACT

The dryline 1s & phenonencon of the southern Great
TPlains rezion where thunderstorms are “nuwv to develop.
The ryline occurs wnen meritime tropic f

Gulf of lMexico encounters ccntLPeaual
f'owlng off the :lockies vroducing & dig

moisture. The purrose of this CLUQy is to exenine
the thermal structure of the dr
This was done by plotti

vline on Tihc meso-scale,
end analyzing isovaric charts

of temrerature, dew-point devression, potential tenmperature,
ﬁinng ratio, and mcist-static energy, and from these,

constructing cross sections tfroumn the QrVLLTe7anCﬂ were
then analyzed.
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INTRODUCTION

Observations h' ve shown that an area favorable to
severe storm development in the southern Great Plzins
region is along a dryline, sometimes called a "dew-point
front" or "Marfa front" (llenry & Thompson, 196%)., It
occurs when maritime tropicel zir originating on the Gulf
of Mexico encounters continental trovical air flowing off
the Rockies (Schaeffer, 1974)., The discontinuity is thus
one of moisture as opposed to temperature. It occurs
arnroximately'AS% of the time during Aprii, May, and June,
and is characterized by a dew-vpoint differernce between
the air masses of at least 10°F and a wind shift from
southerly to westerly flow (Rhea, 1966). Previous
studies have examined the dryline on the synoptic scale,
but since the dryline and its associated thunderstorm
systems are smaller, it would be appropriate to examine
the dryline on a smaller scale,

The purpose of this study is to describe the thermal

structure of the dryline on the meso-scale.

The data for the study came from the meso-scale network
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of the Nutional Gevere Storms Laboratory (NSSL) in Lorman,
Cklahoma., The general method emnloyed was to construct
cress sections of various parameters through ihe dryline,

Time timitetions 2llowed only one case to be ctudied.

selection ol case

i71})

the criteric uvsed for selecting the case to study are

iy

oo =
I ool ne

()

the following: ilhe vresence of a dryline ov

~f ~Ae s 4 S ~ o -~ 3 - —_— T o e by b5 A
availability of data, and the genercl synontic situaztiocn,

™ \r - T X e S £, 2] =k PR 1 ~ -~

Ry commzring lists of dates on which a was
,,,,,,, . o PR iy Gl iy SN e
vresent ove: b network and dates on wnhich MNSL was

teking obscrvations, three dates were selected., Cne

date wes eliminated due to the comnliicated syanoptic
situation in the Oklahoma region which obscured the

dryline., fhe choice betveen the remaining two dates was

based on the clogce of the dryline (Beckman, 1975). The

K

date selected was Avpril 29, 1967.

On this date, NSSL took radiosonde soundings at 3-=hourly

intervals for 6 hours and to an average maximum height

of approximately 14,000 meters., The locations of the

w

ynoptic situation is

=

stations are shown in Figure 1. The
shown by the 0600Z surface mep in Figure 2. The tim

selected for study was 1100 CST,
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Selection of 1re ereoss section line
To aselea’ L eross ccetion line, iscbaric msvs of
dew=voint depression were plotted and wnclyzed., ‘The

an2lysis for 825 mb is shown in Figure 3, in area of

strong saedient of dew-point depression, indicative of

m

the dryline con be observed tetween Altus and Cordell.

A line joining Altus, Fort Sill, and Pauls Valley was

selected for the cross section primerily because of its

Gl
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central location amongs stations, The T

)

line is nearly straisht and croszes the area of sirong
3 & 2
gradient further supvorted its selection. Tre distance

between Altus and Pauls Valley is 264 kilometers.

temperature, dew-point devpression, potential temperature,
mixing ratio, and moist-static energy.

The temperature difference between the two air masses

is relatively small, if one exists at 2ll. The moist air is

capped n inversion, however, makin temperature

(a7
o’
G

)

o

Y
anzlysis useful in determining the location of the dryline.
Dew-point devression, while having little dynamic significance,
is a useful tool for delineating the moisture difference

between the zir masses,
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since neither temperature nor dew-point derression are
conservative nropeihies, potential temperature and mixing
ratio were anclyzed 1o identify the dynzmic properties of the
air masses, Mixing ratio had already been computed dy
I'SSL. TFotential temperature wes computed by:

6 = T(1OOO/P)'286

8 = potential temperature

T = temperature

P = pressure in milibars

Moist-static energy is related to wet-bulb potential
temperature. It is conservative in 2ll adiabatic vrocesses,
meaning that only non-adisbatic processes can cause it to

change. It was comnuted in ergs/gram using the following

o

-static energy

N

¢ = snecific heat at constant pressure
P
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ry= nixing ratio
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L = latent h

at of vaporizaiion

acceleration due to gravity

48!
]

z = height



Construction of the cross secotion

it
£

All poremeters were anzlyzed in the same manner, ¥ir

5]

isobaric charts for each varizble were plotied and analyzed.

cted by examining the individual scundings

(o)

The levels were sele
to determine wnich levels were significant. These usually
corresvonded to & bzse or ton of an inversion. . If a data
point at a selected level was nct zvailable in a sounding,
it was determined by linear interpolation. The celected
levels were 950 mb, 900 mb, 875 mb, 865 mb, 855 mb, 845 mb,
830 mb, 825 mb, 615 mb, 805 mb, €00 mb, 790 mb, 775 mb,

750 mb, and 725 mb.

section chart. In addition, date points Letween these
stations which could be determined from the igobaric
analysis (i.e., where an isoline intersected tiie creoss

section line) were also plotted., After 21l the values

were plotted, the cross section was agnalvzed.

RESULTS
The cross sections for temperature, dew-point

depression, potential temperature, nixing ratio, and

moist=static energy are shown in Figures 4 through 8

resypectively.

The dew=-point devression €ross goetion and tne
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nixing ratio cross cections are similar in thot reiatively

e e e dhey ey Eu o~ A A N = s

strong gradlenis are annarent over Altus between £50 and

YV e S it : . -

A S 7 - @I Aoy B R B A o Popsy  oidh 3

800 mb, wvecomin. liig evident farther ezst, Thne potential
. - - 4-q A . SE +

temperature cros ection snows two distinect zir masses,

m' NP Ay vy 3 4 5 N3 ol ~ 3 s £ L
The temperaturc crocs section shows inversions over Altus

and Fort Sill, but the inversion becomes over
Pauls Valler. cioved~of i area of low temverature is
evident over iort Sill at 825 mb, corresponding to an area

-static energy. Aside from this area, noist-

static energy decreases with height.

e low temverature and low moist-static energy

‘ot Sill at 825 mb cammot be readily exvlained
by the dryline, ne possible explanation is that a band

of clouds formed the previous afternoon or evening,

having their vertical develovnment limited by the base cf

the inversion. During the night, the cloud tops exmerienced

2

radiative cooling, deepening the inversion. The next

un begen to evaporate the clouds, and at <he

&

©w

morning, the
time of the sounding, this had prevented any substantial
change in the temverature stiructure.

Aside from ihis area, the cross sections are consistent

with ench other and provide inforuniion concerning the
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meso-scale varistion of temperature cnd moisture through

the dryline. lore cases need to ve examined before any
onclusions can be made, Possibilities for future

2 the structiure of the cryline

carch include comparing
ot develonment and comparing the

structure of ioe that produces thunderstorms to

one that dces unot,
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