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1. Introduction

An intense thunderstorm complex developed over south Texas during the afternocon
and evening of May 29, 1981. The storm system moved southeast over the Lower
Texas Coast and adjacent waters during the night and produced a significant
mesoscale perturbation in the surface pressure field in the form of a large "bubble
high" and accompanying wake depression. The strong pressure gradient associated
with the high and its trailing mesoclow resulted in gale force winds along the coast
as well as high seas in the coastal waters. The significance of this event lies in
the fact that the strong winds were associated with an organized weather system
which maintained itself for 12-15 hours as it propagated southeastward, not simply
the result of much more common thunderstorm outflows. The fact was properly
analyzed in real time and led to correct forecasts of subsequent weather events.

This report is, in effect, a review of that significant event. It is presented from
the viewpoint of forecast office operations and emphasizes mesoscale analysis as a
tool for understanding. Upper-air analyses from the LFM, satellite imagery, radar
depictions and locally~produced mesoscale surface analyses are presented for various
hours during the lifetime of the thunderstorm complex. Supplementary data and
analyses which were available to the forecaster are presented in Appendix 1. A
detailed theoretical treatment of mesohighs/wake lows is not the goal of this study;
for that the reader is directed to the references cited. The emphasis here is on

an analytical approach to finding such systems and anticipating their effects.

It should be obvious from this review that a careful analysis of local surface

data, coupled with a basic understanding of recent studies of thunderstorm
dynamics, is indispensable in accurate forecasts for these and similar mesoscale
systems. To further enhance the utility of this study for forecasters, Appendix 2
contains unanalyzed surface maps for a second similar wake depression event which
affected the Texas Coast on June 2-3, 1981,

2. The Event

The Synoptic Situation: For several days prior to May 29th a weak ridge aloft
had been situated over Texas. Numerous short waves had moved through the
ridge and some had been associated with dramatic convective outbreaks over
Oklahoma and north and west Texas (Figs. 1 and 2). By 1200 GMT on the 29th
the ridge had been eroded noticeably, a large cutoff low at 500 mb was located
over Arizona and another vigorous short wave had triggered thunderstorms from
San Angelo to San Antonio (Figs. 2-4),
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Mesoscale Considerations: During the night a small cluster of thunderstorms moved
from west of Del Rio to near San Antonio by 1200 GMT on the 29th (see satellite
imagery, Figs. 2a-2c¢). The thunderstorms left behind a distinct density
discontinuity (outflow boundary) which stretched from just east of San Antonio to
near Laredo. An even more distinct boundary stretched from Wichita Falls to
Junction to about 50 miles northwest of Del Rio, the result of earlier thunderstorms.
These small scale boundaries were easily identifiable in a local mesoscale analysis
prepared at 1200 GMT (Fig. 4). Notice that the undisturbed air mass ahead of

the boundaries was quite moist with dewpoints in the mid- and upper 70s. The
surface pressure gradient was weak, but soundings revealed 20 knot winds just off
the surface.







By 1800 GMT the general area of thunderstorms had moved east to a position from-
between Dallas and Tyler, south to near Victoria and Cotulla (Figs. 5 and 6),
Although infrared satellite imagery during the morning hours of the 29th

indicated a warming (lowering) of cloud tops, by 1800 GMT the thunderstorms were
again increasing in intensity. Mesoanalysis (Fig. 6) revealed a weak bubble high
over central Texas associated with the thunderstorms near San Antonio. Convection
had been developing repeatedly since about 1400 GMT along a weak east-west oriented
boundary and 3-6 inch rains had fallen in San Antonio by 1800 GMT.

Figure 6
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Figure 7

An outflow boundary through south Texas is clearly visible in the 2030 GMT
satellite image (Fig. 7). The corresponding radar depiction (Fig. 8) shows that

thunderstorms are being initiated along the southern edge of the boundary as it
moves into moist unstable alr.
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A mesoscale analysis at 2100 GMT (Fig. 10) was aided by the corresponding satellite
images and clearly reveals the progress of the thunderstorm outflow boundary. Note
particularly the strong inflow of warm, moist air along the boundary between
Palacios (PSX) and Corpus Christi (CRP).

Figure 10
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At 0000 GMT thunderstorms are still very active along the outflow boundary in

south Texas. The mesohigh is easily identifiable in the surface analysis centered
just north of Palacios. Note the spectacular "enhanced 'V!" in the satellite image
at 0001 GMT (Fig. 12). This is indicative of intense convection (McCann, 1981).

Figure 13




On the synoptic scale at 0000 GMT, the LFM analysis reveals a weak short wave
(or vorticity lobe) from central Oklahoma to eastern Texas. A missing sounding
at Victoria (see Appendix) makes it difficult to assess the influence of this feature
in south Texas. Meanwhile, the cutoff low in the southwest has moved east.
Considerable low level moisture exists east of a line from Oklahoma City to Midland

and the Big Bend of Texas,

Figure 14
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The next mesoanalysis, at 0300 GMT shows an expansion of the bubble high and
first indications of the wake low. Winds are ageostrophic and blow right through
the mesolow. Notice gusts as high as 43 knots. Radar indicates thunderstorms

,  developing along the boundary into Mexico.
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After somewhat of a lull between 0000-0300 GMT (Figs. 12 and 16), convection has
intensified between 0300-0530 GMT (Figs. 16 and 17). Notice the growth of the
enhanced "V signature in the satellite imagery. By 0600 GMT the mesohigh has
moved into the Gulf, but some indication of it is seen in the McAllen observation.
A dominant feature of the mesoanalysis is the wake low along the middle Texas
coast. Note very strong wind gusts all along the coast. Fig. 17 shows that
another area of convection has developed in West Texas along the cold front.

Figure 18




At 0900 GMT the rising pressures at Palacios and Corpus Christi indicate that
the wake low has moved offshore. Satellite imagery and continuity ave used to
support analysis of the mesohigh in advance of the low. It is probably a safe
assumption that winds are blowing at gale force over a large area of the Gulf
coastal waters; a peak wind of 35 knots at Galveston this hour provides additional
support for this assumption.
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By 1200 GMT satellite imagery shows the most intense convection well off the
Texas coast, While the gradient has relaxed over land, there is every reason to
believe that the mesohigh/wake low couplet has not vanished. The oil rig report
south of Freeport (425) shows only 25 knot gusts, but seas are 9-10 feet, up
from 2-4 feet the previous afternoon.
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Returning for a final look at the synoptic scale, the LFM analysis at 1200 GMT
reveals that the cutoff low in the southwest has opened and is moving eastward.
A short wave and associated vorticity at 500 mb which was instrumental in the

dynamics of the south Texas thunderstorm complex is weakening.
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3. Summary and Conclusions

This May 29/30 event was the second "wake depression’ over south Texas which was
documented by local studies in the past year. The first was observed in May of
1980. Yet another subsequently occurred on June 2, 1981,

The wake depression phenomenon was first noted by Williams (1948, 1953, 1954) and
Brunk (1949, 1953) in their studies of midwest squall lines. They described it as a
"depression type wave', and observed that such waves were frequently observed in
areas where severe thunderstorms had recently ended. They pointed out that the
winds associated with the waves did not conform to the pressure fields as in synoptic
or large scale systems, but tended to blow at right angles to the isobars toward lower
pressure. Fujita (1955) refined the observations further and defined the low pressure
area behind a thunderstorm-induced bubble high as a "wake depression". It forms
behind a strong, rapidly moving bubble high much like what is observed when a solid
body moves through a fluid.

Wake depressions are not usually associated with severe weather and should not be
confused with tornadic mesolows. However, their occurrence along a coast can be
potentially hazardous since surface friction over the water is small, and so many
marine operations (recreational boating, commercial fishing, oil company operations,
etc.) are sensitive to high winds and seas. In the cases documented so far at

San Antonio, the wake lows were detectable over land one to two hours prior to their
moving over water. 'This allowed time for an adequate diagnosis of the event through
mesoanalysis of surface data, which in turn allowed adequate lead time for marine
warnings for offshore operations.

- Acknowledgements: My thanks to Gary Grice, Jim Ward and Bill Read, forecasters

at WSFO San Antonio, and to Dr. Robert Maddox, Environmental Research Laboratory,
Boulder, for their counsel and advice in the preparation of this study. Dan Smith,
SSD, Fort Worth, provided technical assistance and edited the study into its

present form.

References:

Brunk, I.W., 1949: The pressure pulsation of 1 April 1944. J. Meteor., 6, 181-187.

Brunk, I.W., 1953: Squall lines. Bull. Am. Meteorol. Soc., 34, 1-9.

Fujita, T., 1955: Results of detailed synoptic studies of squall lines.
Tellus, 7, 405-436.

McCann, D.W., 1981: The enhanced-V, a satellite observable severe storm
signature, NOAA Technical Memorandum, NWS NSSFC-4,

Williams, D.,T., 1948: A surface micro-study of squall line thunderstorms,
Mon. Wea. Rev., 76, 239-246.

Williams, D.T., 1953: Pressure wave observations in the central Midwest, 1952.
Mon. Wea. Rev., 81, 278-289.

! Williams, D.T., 1954: A surface study of a depression type pressure wave.

Mon., Wea. Rev., 82, 289-295.

_23_






APPENDIX 1

Supplemental maps and analyses for May 29-30, 1981 wake low event

—24-



COMMERCE
CHART

NATIONAL WEATHER SERVICE
BT

.S, DEPARTMENT OF
MATIONAL OCEANIC AND ATMOSPHERIC AOMINISTRATION

PSEUDO--ADIABATIC

_, S < E o —_ fan)
S NN N St sl Lo
“Jﬁlﬂ roT T Aﬁ T o y N

i

T OITY YT T T T

o
[
¥

A : iy R =
: e 25T ¥ § oo
& 3 = F - Piwak 1 P
LA 2 o i N !
LV W S i ok i . b
S 3 VAR '
Ak e pET el [ :
=> It 2 3 :
T Fogaf Ead i
; 3 fh o z¥E fLaX i
S L
IE or: oz, ITs ; ~
A L : -
o T e Ee 2 '
FO¥x Iy b !
If H 1 s
21 ; !

2o oo

h -

) “\‘<

A

=3

A

9

-

i
i

[ 12

SyEi/8¢

~25-



S g ~a — o o
(id SO0 el &= & =
, -
LUYddan 2 ey

=2 = 5 % 2
_SE g & g g g g8
F T , , , _ =
o T T A L R T L 007 M A D YN i ] R SRR
Cy Fp fii ovrd §iy o o L4 A LA 4 <
$F b 881 2%% 2g% ¥ LAV Avar 2 A b ] r : E
7@ Tiotk o3 —nd [ my.\w_. Ty AV E ” [
~1 es 3% tre 2D f B wr.\mwfx.«u\ - e g
Ta LF7 =RY OSLE LEpl S S5 7 Y 4 - C
VTR R e e T B R A R A e ¢
IR LT B R L) T IR & 0 a0 4 7 X _ 7 7 . B2
g %r FTI oS5 TEL TrInigl o/ 7 " 74 - £
2y by oy.p fEL L2EY o4 ¥ o o e B : 2 o
g EL gk TIToimr TFociay A 4 p 1A ] il e
o Et S o BdLgeys 3 L EIMEE AL L L L : a et ~ PAR-Bs
TUogr LR filwssl aRgniqiiilULl L] KA A m A = E
HEREH R B S I e A T e e | s
R BT -TE ET-F: P QN R RSy 7 A o P s e . = =
B TityioditrEd A 1 xmwO - A T e e i
FETTRSRT IR T = \.WR LT 7 T = e g -
A A L. Ay I PR e e e o BT LT AW S :
.Hl - S Pt \\{h\l\ﬁdmmu.k..lmuﬂ‘ R T 47 - F e &~
i 3 - < . e F] ey o A e [
j o MW . “..N..\_ .|\UKW_NWH!;“ | L g e ] [ !
: el L+ ] AP LAt o | e =8 ¢
- a8 .- o e AT o W GO oo e Q70 Sy G g AN Z w
{ ! I = ﬁ.% p el h ; m AP %Mﬁﬂ%@s&“‘\“.‘ AT | L5 oo \J\Ilul..\v‘l.
i J (s 5 ol 5 g - s - et - ra— =3
i 1a - oo T [t = o d — = A = 2 g W A o oy e
S A A S S e T s
e e A T S I D DT e e DS T e,
o4 = 4 A T H = g e g Pt e |t [ S i S [PEgEWar) ap. it L
A SR S g B A i e e oy N g ¥ SR =
| 5 e LA Lo A S RN
: = T = A o RS e o
b P e e = - %\%\ -~ £ - s H..l ol 7,
4 o - ,l I =
= FAte) o = e ==
sl

=gt

y
h\
DAY

2%
LY

P
RN

W
i

. :$;

)

{
He
£
B
1
2T W
.

s

P

N
0.\

A

AL

{
60

)
2
N

!

: H Y ;
IR

"B WS
sl
HT vl
il
70
7 Trep \IY
26—

: s - | ket 3
L = — = = L T L
' 32T . o
et : . ), et 7 : 3
= T = O oo il

| A g .\.\\.\. o OV o~
I Iy W = -
Raapt=ad - ST
[ o = . el g .
.,m poni - g . T a - e AT e
" e (R ] % - -
- I L 3
- - i 00\\ a A
P . Ll . =3
* PRt -l -1 H -
‘ Ea e i
g

35 \4.5:
A
hY

221261300

‘}\ .

¥
S

+
AN

N

N a6 Peolzales

. U
N

1,2

RANS 1'.4\: 1.8

X
AY
W



o o
— - =2}

™
120

[P

SR T T

FHART

pen

CAPMMERC

TME N T

AEEABRATS

HEE=S R Y i)

7‘2; N
N ad
j

4y T , " v . :
LEg o \\ - o \v 1 ol r
£ 28 1 VAN r
Phe T el V= 1ol S b ﬁn- J8 L L
£r 7 I e i = F o
ST SR b, i 72 ATA . LB
TiEkisy iR L7 L ! o - F o
frozing g £ LA A e A A
Isei iz iy ; e i = W -
ppr3isadil s a2y seiie - |
FhEzousi i . 1 [ e e [ o
rREte.T . TET A o et 7 -
Iifrazisak D= AR A 25 55 S o 2
: PrEoeiiis A D A AR A LA T g
N samfrhig ' i P T g —— r
- TLLLTLELE A - i ¥ Sy ks Y
B =il P R L s i
o, el L PGP [ AT T [
; = el I e Pt 1 o et PO
2 e PR L F
— — P e A I g T e [
d A L 0.2 S T
= o 2 - v R A = -
£ = - = |4 e & 2 e
L e i e
G2 AT o, I s i g2
) N i = -
L2 T N r
ol p A — il 53 (A= . |
ot ke T P ] e b
-l o 2 o s = 7 5
8 .ln.\\\L“...Tm i S 4l T+ o
e e il . y e &...r...\ i e P
o s Ly Sl g l.w E
i ol e - L= L
| ] e - 4 e E
T A i - v = P it A .
A " T, s o= F e
o —— — P . = — 4 - o
- " e \‘luﬁ_ ie i £ AT r
Bt > P = 0 A T g G Y r
. — v L T 1 C
| “ Ly T - Jmer— A -+ 3 I
\m -, rl s e sFar o
o | [ 1 ! wl\l‘. T e B ey
T R A e A T L
- .|\t.t. h“ |1.\n|lmN . o - L
& < S > " x L. [
W = s e e k
M..\\n. 7 e e Sty o o = 71 F .
e l..:.m“\mm,vi.m‘ pRadite g Ilm _
1 LA L e Pzl I S IRL
A : ! PR R it = 5
1. B A A s r =
T A , T AR5 =
T i ) k
T, I R T AT T A e &
7 A Tu\m\ﬂt.r\ll - P - F ooy M;L
—d 1A LT pal L A =
el - S STt bt bt [ =
A o A o . o L
e X e . t £ - sy
o J\J.\LN ke i ] N\ -
B T A LT Tty RO F
E i ‘..Whu. g = — N
uN..“v& A [ e L.
ZRvak S e AW At
E— PO ME i L e . c
.P;\hll”l“ﬂul.l. - LS e A R d -
=5 . i o il Y
A D LGP AT E
e T g P
e A v -
= L L - L b
ST e i e |
O 7 = el - -
AT e £ LT F
23 " A —+ T -
fogrior =
R = {0 B O A o
- L% | Yt 1 4
— =2 s A m F
=i — i - C
A ! TN E
'y “\Lm\‘ = ' W
e Gy = C o
o F oy =
R AN ANy e T S
1 A e il p.
e AP IRZ D SHN

i3

!

Mop 137 7S

~27-

ST to



iy

i
-
'

A4
iy
§

N

W
LT N

el 774

-
[
G AT
ol prk Y
4

o,

' e .






-30-




ok,
EEiR
-

o e
o £
SEE

=<l

e

L

o
-,

it &

g .
A o™

g memamimg s e An
T

“
i
i -

LV

fat=a)

1
{7
4
$

;’;

~

N

be

J i,
Lhid ”"«i{“ww

st

oy

3&2‘;;;&

s et P,

T,

iy

. - rpdR B ey, v "
T e PR it

L




. g - - - - e T =
iwlfua.%lai;il _— [P —— T— -
2 oo

}ﬁy&ﬂhﬁ.f G [k R i -1
M e e e T

e
S Ly

LBt ot P s e e R 2 -

e Y

P

gy ST G Gem
H

T SRR S

T e m et




gl 3
rxﬂwwwuﬂ»
S g

e

N

g e

e %E.ﬁ?

el TR

o

b

e T
’

e

H e o B ) : oy
; N e L 2
Phirimes )
)

e, DRI
. S Tt S
- E:

G

C,vamt

BT

med

st i

;.»m..vfn -

o

wrad

£

Ty

p




e

g,

Y

;ﬁgw

y mwﬂwmwm_%.. 3 4
i : i S : i g
. . .,.f.

BrEe
e S

D
o MR b
i S

e 4 s man o

B
g, ,W.
R

P

A
,iu.\krﬁ&mmw
Iy
i,

5y
LUk et

e

[ig
¥ .uwwv
.@7,

|

Yoy,
‘JA =

; B e :
M e Rt tlis%_ B £ : .




LS DEPARTMENT OF COMMERCE
MATEOMAL MCEANIC AND ATMOSPHERIC ADMINISTRATION

MATIOGMAL WEATHER SERVICE

PSELIDO- ADIABATIC CHART

e RS

T

a0

b A I i

AN NRt
- \\1’ | p

- i RN

LEGEND

{1} Avscitass v lemperaturer (1) i °C.
(2} Ddteater wey P7IF whary P=prethars

oy

13) S'eping stlgr e sa buse e dey
o adeabals, Lo, Biay gl cemptasd poleatal tempena

Vorz (%A,

[4) Briken, overprinizd butvas ara pazidie
©] adabate Flguees tharsen ko eguivilest polen.
i) deoparaturer (PR asd polealial prhudoowet.

ba't temperatuces {7000

conaleat atusdisn rrielag Al 1a grem of water
wapie pre b fugram of dry 0 (nngming aaleenled

confitiannl,

18) The latter two neln of corven ard v poted
y v under 1 panumplisa {hal for wl Bemperatured, bne
N e ng theos Batew 0 9T, nateration is with reapsad

T3 2 flal surfeee of Fga'd witer
(7} Tey pricted cumve on 15

Lhrgagh Jhe ottt L=15°C., P=

QAR R 2

12 16 Peoloabiet

NN vete gl alan | Ay
A ezizgao t
1

N
p

. i‘t‘* o R

LT L DN

. S . S - i

05 g N 1Ry

TR by Ay I

reprasanty 13 UL & Standard Abmes;

tempuralery relaticeshp,

Abgolule temprlyrey ara i1 |
273+ 1

ebictaty el T O4, =
t N

05) Unhegkes, avarprinted cucvst ars Yage ol E
t

appraximaty
°C),

A AHS
7

A AT T CRTT A TERTTH

it

L
[

é -
‘/'
QQQ‘A/AT _A

il

VT
=t
-y

sl e

I &
&>
/

AT

1
2
£

s !

gz__j-

-

=

A
o

i

_*‘

Pt

—
i

prt™ L.
=1

et

. .
',:fz .
T — k : —
=]

iAo

=

o+

5 90

;sa"-‘_*

4 950

\W i AR

T IRARA RN

\ AHL M A E
K BT U :AF\

s

§
<

100 1o

ST !
U
RVRNEND
AR =
Tk Y - 1030
50
e A

T RSN DR Y B S

o
|

FE



"L

o Bme gppemnoeste g

+
T

o

~\f i

RNASE

Aot Pemsargt im0
sraerr fok— 1273+

gy e

3

A b R Pl O
: - . b
kS
AN

JF

8

§

T

o

APy

b

,l‘x l

1

IR AL

IO

149

X
n

Y RN
i

"
A

11

i
2l H"'

I

Juey
e

L
T
3

3

B B A e GRS St
7

T T T T

!
1200

T

Hakesanzaas
100

e
9

o

(¥ 60 o

o

‘
4

£

TEMPERATIIR

Ka::'{”:’l

=36~




i
- S
: e ey,

sf aimwr.?ﬁ?
1o e . Y,
EOS— 1

)

R

s sm i i g e

- e e
f o W IR
S T

pa e i T e

e, e I




3oy

e

e
LN
silne
FIA o, i
[ otk

i
i ;
O
ot i
‘.‘ru} Hi
B
N

— )
.
s
‘-VE B
RN
t
. {f
}M%z&‘
i
‘.'n,si C
rr i )
(L 3 }E,:‘:h it
S RN srig

wed . E ’{;ﬂ%f

i i
HESHT
iﬁ 4
li!i TR
AL
£l

. ﬁ:iﬁi 3
?'3 f’;.r-m-;':l

" m"n
1

it
df

e e g

b %}m!w

it{]gj;?ﬁ
P REFt

o e
fad

pot cript
S ‘iiﬁﬁ:‘:

s TN

ety

ot b

e
g

e et

o

g
s Mgy

-38-



[
3
¢
i
t
i
i
i

4
4

ReTiny

g’:i“.!x o

LR

rof




A VLT iy

H

i e T
T

_40~



ey -

-

.k

st yges ppistorf gt

o

2

f




o i

byl
Tigad

FE Ry
5 oo ende B |
[t e st »

A Pty
o 4 , .: !A\..;
e i :

LR

i T

[——

N
A,

u{f‘“‘r

e

o L i
Sl o, St ol
Pl H B

i

gt ol

T A ;
£ RN e

E et i i,

2
z
Fe
4
£
i

HER s

T,

T,

b :
= .m Ut Lt el

)

e, i
It

st

R

a5

¥




Sz
&
kal

%

bR

<
¥

il

IDITY

k vi_.ﬂ_‘ﬁghﬂ?uﬁm}«» i

; =T
T !
5

HUM
SEL Y

o

Y F, [
Mg, Tt
T

.
el

4
|

oy g B . e e i } ", PR q%«,_..
« w%i.fimmm gﬁ.ﬂ H. ,.. N ) N . N .mﬁrﬁi{k vt »3.1*.

|

&

4

i

T
o
%, L F
Yy 4
4

A g
& B LEE M
.._w g mwﬁ.&w..

s : e

PR




c, [

e o nems S

!
o
£
|

F

Loan

- Lh By .
- T

O P

toran

T

g

sy
i

(RETATES

e -
i, Koy s i
e

it

Hy ,ﬁ: 3 3
. B ks . - -




} ”;2:}.\txlwJi}r!.‘..;.,.,??!iliwﬂ!f.‘»m._.!

R :

& [

o

S




i

M?N

- P e
st i S o e s g e
o «ﬁ{..

rk_v -.




YR u/» e mmmrs L

RS D

‘.x?.s:;f;.twﬁﬁ —r.

PR
— .af\ — .
wh S Tl a
RO S




wed

74

Rl

3

i

-

T ——
5 e v T

nn v
-

b B f i
s e b £

B s
L e P e e S il
b Mg

e s s iy
i e e o e
S s e e ]

(.



sl g
- st
P

g,

Fliame NG g .‘ (
. “ . X ; ,«.n.
nﬁm

St

Hras e -
TN : - ,
SRR Sl
b iy, G

e

E

H
§
z
H
£
)

.H.Y.u.ﬁdxicn.,?. P

3

Tt

b
st

e s

R i S SN S P 4.,,.
‘ T ) ez
p S s R
A g S T

3 < b

NN

Ot e pn,

e

2R T

o

Al
R




R IO

o

s
s
¥

.
Sy
EEAEE

E




AR

TavsNvLY s 1

¢
[y @x0 ~ e

o~ o
_ .
acdiarad oo lidy , EELLLL
. T T T TTTYT

<
2 = =]
ra = =2
o , f=
T IR A ) R
3 .m,m. XA RHE ¥ i w\-..m ks F
T Z¥ ITT Zx =tz ¥ S . b
£onr ERS Fre PEY E.% L L Sk f F Sy
A AT S i AA % - ~
& BRI *H T L0 =3 Bok e 2 4 PR S P L i o
» L z=Z 2if T kT - Y iy . i —
2 L% c¥L c.d = £{F = :\%L e e F
IOFE ST oboE sy sdi % = o
g ‘ri Z=f S Ea S il IR
t P: oy, ETIoL 43 . V. 7 F
Logk TEIogwr Rroeidf i HC
# g £ il SE : ’ = Lot
PRI | F : LT == AN
s a o i 5 A -
T 4 Al - unm
i sriozearos ¢ ot
= Lode= “.«.\1
j\u 2 F e Tk o el a
7 CSZTag Eie s,
= - Lo
= T R N\
A et L LN
e = Y T A Mw.: ?
Lo ,\“11 L
] ol < e r
£ e L 3
T 3 L —
] \tl.\ﬂm el F
. 4 ol il L
v bt 3 r
= r
"L
= =

VT
0
i

TV TN
\E Ranaa
&u

5

i

k=23

P

-51-



S DEPARTMENT QF COMMERCE
CIATIONAL CCRANIC AND ATMOSFHERIC ADMINISTRATION
NATIOMAL WEATHER SFRVICE

PSEUDO- X\DlABATiC CHART

B, Erg

I‘i 3t
oy

Tabsts o

.h Breben coprpricted catver e pesvds

407

LEGERD

tping abrafgnr e sn basa e :fq ¢
Fo1Sen ol corblun potestod bemperre 1

P therson v sesrrded e

ERGILE S af waler
o W (uapieg saluated

tre bz, puyty
%)

e fue 1ets of curves are eompoted “‘
a 1hat for 4T 'e-r-,-znlurn. LS
20 satente :»-'tmna;

furay are i the appeThs g
L= (7141t
h % [

"T‘Rl

Tr) Aharayas aoe lempacttieer (15 7 70
2‘ Ded eutey arg POV whyn T=opeasiooe

;‘\

< . g
frwre o e ep - IS

v :
-

fAuO
mibs}

-
-
(VIR
L)
&
()
[
3
2
-

U © STauDARTTRIMOSPHERE aLTITUDE



LD

AN f'g&‘oz& 8\35
10N '14\.‘1133

Erel LF COMMERCE
PSP HERIC ADMINISTRATION
HEALTHER SERVICE

ADITABRATIC

4 500§
Csme 7_51

O Rk we femperateer (1) 0 °C0
12) Dbt wte PTIR wvaer Posgeediae -

e

S1Y Qoo wtealzhe sk g4 b gee dey
Lad e, o Taag ot cgratant patasd ol teengert ‘—\,
Dt 1RAL),
K7 Bobea, overpiatad turver e prudae
Frgeery thoreed Ln ggu st geter T
11T aed peresiln prtudooents
e 1L} }5
o oled cves g len ol
Tengorits s grEms ot epler -
STy xr Dumag ah A'M

0 4k eompaltsd |
statures, 1
. [ETLATIVES S
Vat gatute 5l 1204 edter
1 The pr \m [ m L \e burr, paep e

\
a’a!l.i- l,he;asl e
[LEN

Ig[gn\ 1 I'li (LB LEREEEE VRS i)

T?F;HTR’"WMT

v

I

i




s

APPENDIX 2

Maps for wake low event of 2-3 June, 1981, along the Texas Coast.
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