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The dryline is a pheno�enon of the sou�nern Great

Plains rei?,-j.on whe re thunde rs torrns are known to d(-�veJop.
��e dryline occurs when maritiGe tropical air from the

Gulf of Mexico encounters continental tronical air
fLowing off the .iocki e s nroducing <3_ d i ccorrt inu i ty in

mo i s t.ure , 'l'hc purco se of this s t.udy is to exami ne

the therQal structure of the dryli�e on �he meso-scale.
'I'hi s vIas done by plotting and an8ly�0ine,' .i soba.ri c chart s

of t.ernr-er-atur-e , cleH-:9oint :de-pression, po t.ent iaI ter.,perature,
mixing r8.tio, and mcist-static energ-J, and from these,
cons t.r-uc t ing cross sections through the dz-yl i.ne, whi ch Here

then analyzed.
.'



iii

ACKNO'IlLEDGJ'flENTS

I would like to extend my appreciation to Dr. P. ])8.8

of the Depa'r trnent of I:<eteorology� wi thout whose [;uid�nce

and seemingly limitless patience, this project would

not have been cornp.Le ted ,



Abstract ............................ oo.e ••••••••••

Acknowled{;ments ".

'l'ab l e of Contents .

List of }'ig-u.res " .

Introduction 0 •••••••••••••••••• 0 ••••••••••••••• 0.

•••••••••••••••••••••••••• 0 � ••••••••••• 0

Selection of Case ••••••••••••••••••••••• � •••

Selection of the Cross Section Line •••••••••

F2ra�eters � ••••••••••••••

Construction of the Cross Section •••••••••••

Results ••••••••••·oo •••••••••••••••••• e •••••••••••

Conclusions ........................... - � .

TIeferences .

Vita .

Page

ii
iii
iv

v

1
1
2

5
5
8
8

14
16
17



LIST OP FIGlJPES

1
2

NSSL stations •••••••••••••••• 0 •••••••••••••••••

06002 Surf�ce pressure analysis
J\-:;ril 29, 1967

DeH-}")oint depression analysis -

................

825 21b ... "" •••••3
4
5
6
7
8

(��er;,.perature cross section ." ••••••••• "." •••• " ....

Dew-point depression cross section •••••••••••••

Potential temperature cross section ••••••••••••

�ixing ratio cross section ••• o •••• ".�" •••••••••

Moist-static energy cross section ••••••••••••••

Page

v

2.
.)

4

6
9
10
11
12

13



Observations h, ve shown that an a::ce8. favoTable to

severe storm development in the southern GTeat Plains

region is along a dryline, some t tme s called a "de\Ol-point

front" or "l-larf'a frorrt " (Henry & 'I'hcmps on , 1963). It

occurs when maritime tropical 2-ir originating on the Gulf

of IvTexico encounters con t.inen ta.l tronical air fLovr i.ng off

the Rockies (Schaeffer t 1974). 'I'he discontinuity is thus

one of mois ture 2,S opposed to t empera ture.. I t occurs

e.p or-ox imat.e ly 45% of the time during Auri L, j',ay, and .June ,

and is ch?racterized by a dew-�oint difference between

the air masses of at least 100F 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.

PROCEDURE

'I'he data for the study came from the meso-scale ne twoz-k



2

of the N�i. t i.oneI :;evere Storms Laboratory (NSSL) in l,;orman,

Oklahoma. The ceneral method emnloyed was to construct

cress scc t i onc of vari cus parame ter s through the dryLf.ne ,

Till-Ie limi t,Jti()�lS al Iowcd only one case to be studied.

Selection o� CRse

'i'he cr.it er ic u s ed for selecting the case to study are

the U1E:; �)::C'e s once of a dryline over
"",\",.,-.-

i\O;:)D, the

ava i Lab iLi ty oj' datu , and the Gene:cc:..,l synor.t ic s it.ua.t ion ,

?JY cornn2Tir:g li :.::ts of dates on vh i ch :J c ry.l i r.e \':3,8

, .

o ns crvu t.i.ons , three dates were selected. One

date wc.:.s eliminated due to the como.l i ca ted synoptic

si tuati on in the Oklahoma region whi ch o os cured the

based on tho 810-:;e of the dryline (:Seck,;:an� 1973). 'I'he

date selected was A�ril 29, 1967.

On t.hi s date, I��)SIJ took r-ad i osonde soundings at 3-hourly

intervals for 6 hours and to an average max i raum he ight

of approximately 14,000 meters. The locations of the

s t.a tions are shovn in }'igure 1. The synoptic si t.ua't ion is

shown by the o600Z surface map in Figure 2. 'I'he Use

selected for study was 1100 CST.
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anaLys i s for 825 mb is shown in Fi{_0ITe 3. 1m ar-ea of

s t.r-on.; .'�T'�.lient of deH-poi.nt clepression, Lnd i ce.t ive of

the dryLinc cc.n be observed be tween 11.1 tus and Cordell.

selected for the cross section prim�rily because of its

central location aXilonE the stations. The f'ac t th2,t this

line is nearly s t.ra.i.rrht and crosses the e.cee. of strong

gradient further eupported its se Le o t i on. �he di s t.ance

between Altus'and Pauls Valley is 264 kilometers.

The parameters chosen for the investigation are

temperature, oe'.4-1,)0 int de::;ression, potential t.erapez-atuz-c ,

mixing ratio, .and no i s t-s tatic enerc:,'y.

The temperature difference be tween the two air masses

is relatively small, if one exists at all� �he �oist air is

capped by an inversion, hOHever, making a temperature

analYSis useful in determining the location of the dryline.

Dew=po i.nt depression, whi Le having little dynam i c s i.gn.if i canco ,

is a useful tool for delineating the moisture difference

between the air masses.
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FIGU-;m 3

JJevl-point de:.,ression analysis (oe)
825 mb
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cor.co rvative TlroporLj_e�J? potential tern;JeratuY.'e '-'..nd mixing

rd.tio \·wre an.: lyzed to identify the dynern.i.c }JTopert ies of the

air masses. MixinG ratio had already been cOGPuted by

NSSL. Potential temperature vlas computed by:

e = T(1000/p)·286
where:

e == potential t.empe i-a ture

T == te1!lperature

P = pressure in rnilibars

rloist-stat.ic energy is related to we t=bu lb potential

temperature. It is ccnse.rvative in 3.11 adiabatic t.r-occ s se s ,

meaning that only non-ac1iabatic processes can cause it to

change. It was comnuted in ergs/Gram us ing the t'o l Lowing

formula:

h = c T + L::,) + gz
p

where:

h == moist-static ener-gy

c == specific heat at constant pressure
p

T == 't empe.rat.ure in deg:-cees Kelvin

(�) == mixing ratio

L == latent heat of vaporiz3,tion

g == acceleration due t.o gr?,vi ty

Z == height
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CO�1struction of the cross focct:Lon

All p2r��eters were analyzed in the same manner. First

isobaric charts for each vari�ble were ploGted and analyzed.

The levels were selected by examining the individual sOlmdings

to deterr:line wn i ch levels we re significant. The se usually

corresponded to 2, bc.se or top of an Lnver s ion , If a data

point at a selected level was not svailable in a sounding,

it Has determined by linear .interpo lati cn , 11he selected

levels were 950 mb, 900 mb, 875 mb , 865 mb, 855 r.1b, 845 mb,

830 mb, 825 mb, 815 mb, 505 mo, 800 mh, 790 nb, 775 mb,

750 mb, and 725 mb.

:0ata points for Altus, Fort Sill, and l-aul s Valley

wei:e tra,nsferred from r.he isobaric maJJs to L:e cross

section chart. In addition, data points between these

stations whi ch could be o e t.e'rmmed from the .i sot.ar i.c

analysis (i.e., where an isoline intersected the cross

section line) Here also plotted. After all the values

were plotted, the cross section was ana.lyzed.

The cross sections for teTJDerature, deH-point

depression, potential te:::perat"Li.Te, mixing ratio, and

mc i s t-cs tat i c energy are shown in li1igures 4 through 8

res:pectively.
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n:ixing' rat io CTO::S c o c t i.ons are s i.rru Lar- in t.hc.t r'eLat i.ve Ly

and Fort Sill, but the invcrsio� becomes indistin8t over

ev i.dcn t OV'::Y' j'OJ.::,J� �3il1 at 825 mb , correspondine to an area

of Lot.., mo i s t-cs tut i c energy. Aside from this aroa , Doist-

static energy decreases with height.

c0 �,:C J ,fiSICN�,

'I'he 10\01 ter..r:e::cz,ture and Low r;-;oist-s t.atic enerr:S'J

a.roa Oller Fo:::ct Sill at 825 mb cannot be Tead�_ly exr.Lained

by the dryline� One possible e�planation is that a band

of clouds f'ormed the previous afternoon or evening',

having their vertical develo�ment limited by the base of

rania,iive coo I i ng, dee'pening the inversion. 'I'he next

morning, the sun beg:>�n to eV2.rora te the clouds, and at -:�h8

time of the sounding, this D2.d prevented any sub s t.ant ia.I

change in the tenmera ture structure.

j�3ide f'r-orn thi.s area, the cross sections are consistent

vJi th ecceh other �; nd pzovi de j nfoTLl.:.ti on conco r-n inr; the
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meso-scale var-aat i on of t.errocra ture and rno i s t irre thrcyugh

L:e dryline. II�ore cas e s 'need to be examined before c;,'DY

ce f in i te cor-c Lus i.onc CE'm be made , Pos s i.b iLi ties 1'oY' future

resc�::cc:h .incLuc e CO;ll'>JcLring the structure of the u:cyline

s true cure 0 i' .: , ':12 th��:,t produces thund 0:I';j Lo.rrns to
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