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Beulah: Then
and Now

Is the Rio Grande

Valley Ready, 50 e
Years Later? Y BE U:__I..A H

Barry Goldsmith
Warning Coordination Meteorologist
NWS Brownsville/Rio Grande Valley
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Beulah: Tale of the Tape
Landfall: September 20, just after midnight. Wind SSHWS Rating
most likely high Cat 3/Low Cat 4. Minimum central pressure ~945
mb.

Inland inundation was the “Memory of Record”
— Rainfall of 15-25” (or more) region wide

— “Lake” South Texas

— Floodways failed in at least two places

Wind damage widespread in Lower Valley

— 136 mph gust in ship channel entrance; eight hours of hurricane force
winds at Brownsville

— 100 mph gusts as far west as Weslaco and McAllen

Peak storm tides 8 to 14 feet

— Coastal inundation of South Padre Island, Port Mansfield, and parts of
Port Isabel

115 (to 141) tornadoes in south and central Texas, a single-storm
U.S. record that stood until lvan (2004)
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Beulah Tale of the Tape

Damage Totals (1967
Dollars): $170 million
statewide; $100 for the Rio
Grande Valley. Total
estimated damage was >$1
billion, second on record at
time

Death toll still “fuzzy”’;
reports vary from 11 to as
more than 15 persons.

Rainfall Wind Storm
Flood Surge
Flood

. Significant Extensive Devastating
*Left Bar: Coastal; Right Bar: Inland
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Harlingen

e Heavy Rains Continued through September 22
e River Flooding Continued Much Longer (1 week+)
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Camargo Calamlty

e € 14,000 “instant” Mexican
refugees crossed into
Starr Co. Texas

0 Dr. Ramirez, assisted by
state and federal medical
services as well as U.S.
Military forces, brought
food and medicine to
protect lives

€ What if Beulah happened
In 20177 Is Texas ready
for all flood permutations?
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‘Storm Surge Inundation
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Tornadoes
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Near New Braunfels
(north of San Antonio)

Near Palacios
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Starr County
R GV - I h e n : 1970 Population- 17707
u " BN 1'-'
: Hidalgo County
P O = 3 5 5 1 8 O 1970 Population: 181535
( p ] ] ~

1970

1970 Census

Willacy County

Fopulation: 15570

Cameron County
1970 Population: 140368

.and Now A

2010 Population: 60968

2010 POp 1,264,091 rL. ?016Population:6412
2016 Pop: 1,357,910 ﬂ““'\fé,é

Hidalgo County 0
2010 Population: 774765

2016 Population: 849843

Willacy County

opulation: 2213495 %
16 Population: 21810,

Cameron County

(& 2010 Census :

e BT e 2015 Estimates in Bold
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Wﬂ Rio Grande Valley:
Tip of the Spear

"US Average
Median Eamily Income: $36 500
1,336,323 USAverage $53,046

U.S. Census Bureau. (2014) National Population Estimates
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La Joya, TX October 2015 — 65 mph winds did this!
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Florida: Concrete
Block Systems

Rio Grande Valley (except coast):
Frame/Oriented Strand Board
(OSB). Tens of thousands of
homes built since Beulah/Allen
start this way. Does it matter?
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Granjeno (Hidalgo Co May‘zi 2016
?ﬁce

Rebar reinforced walls = Good

No viable connection to roof = Very, very
BAD!

Estimated winds: 85 to 95 mph (thanks, Tim

Marshall!)
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Hurricane straps on every frame — Good
Nails vs. bolts on ground connection: ???
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In 1967...The Floodway  After Beulah, the

did not adequately S ——
protect all of the Lower  In 2010, y was iy

Rio Grande Valley im p.ro.v-e men t h e I p ed

Rainfall Flooding: ?
River Response flo
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Willacy and Cameron Counties
Pre-Event Landsat Image

Wlllacy and Cameron Counties
Flooding Impacts
(November 2, 2015)

(October, 2014)

Landsat 8 Operation
October 14, 2014, §
NIR

Willacy County farmland, late
Oct. 2015 (14-18” rainfall)
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Soil “101”

Rio Grande Plain soils formed on a broad coastal
plain consisting of sediments of Tertiary and
Quaternary age. The southern extent of this nearly
level plain is within the ancestral valley cut by the Rio
Grande. The coastal-plain landscape is dissected by
generally southeastward flowing streams.
Weesatche, Duval, Samosa, Hidalgo, Brennan,
Pernitas, Uvalde, Pryor, Elindio, and McAllen soils
are deep and very deep, well-developed, loamy soils
that occur on nearly level to moderately sloping plains
and broad ridges. Olmos, Delmita, and Randado
soils, shallow to a root-restrictive layer of cemented
Brownsville caliche (CaCO), formed in gravelly Pleistocene
sediments. Langtry soils are shallow, Montell and
Catarina soils are clayey sodium-affected soils, and
Maverick soils are clayey and moderately deep to

I\/I CAI I e n/ H i d al g O weathered shale bedrock. Falfurrias, Sarita, and

Nueces soils are very deep, sandy soils on the sand-
- sheet prairie that covers the southeast parts of the
S O I I South Texas Coastal Plain.
(& You
' Tube
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Ready Business | www.ready.gov

Soil “101”:
Permeability

Soil Texture Permeability
Clayey soils Fine
. Moderately fine | | ‘, ]
Loamy soils Vo s From very slow to very rapid
Sandy soils Coarse
Example
Average permeability for different soil textures in cm/hour
Sand 5.0
Sandy loam 2.5
il Loam 1.3 )
Clay loam 0.8
4 Silty clay 0.25 )
Clay 0.05
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Populatlon and Permeablllty
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Population and Permeability

Is RGV

20202 |nfrastructure

/ Keeping Up

With Growth?

—e—Hidalgo

—eo—Cameron

----Expon. (Hidalgo )
1960 1970 1980 1990 2000 2010 2014 ----Expon. (Cameron)
Year
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In 1967...South Padre Island was a
sleepy beach town.

 Fewer Buildings and Roads, but...

M * ..Many buildings were older and not

able to withstand 120 mph winds
and floodwaters

Today...South Padre Island is a full

blown beach resort.
 More buildings and roads, but...

e ..Many built to withstand 120 mph

winds

N . Still, damage from Beulah today
could exceed $1 billion.
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‘Where We Are Toda
e Favorable:

— Coordinated Valley-wide Evacuation and Sheltering
Plans; improved Hurricane Evacuation Study

— ARRA and Potential Future Funds earmarked to
further improve levee strength, height, etc. (River
Flood Impact Reduction)

— Stronger building codes through Texas Windstorm
Insurance Assocliation (Coastal -130 mph; Inland
Wind 1 - 120 mph)
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Where We Are TodaS/

 Unfavorable

— Population and Farms replacing wetlands on loamy soill
= More “Lake RGV” situations (rainfall flooding)

— Oriented Strand Board vs. Concrete Block Systems just
miles from the coast: Are roof/truss/beam clip/strap
systems enough? (wind)

— Over 1500 colonias with thousands of substandard

housing and community mistrust of government
Information (wind/rainfall flood)

— South Padre Island is several hundred million $$ more
valuable in 2017 (storm surge/wind)
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" The Bottom Line
IS it TOO Late . Dr. Mario Ramirez Collection:

- y

to Mitigate?

“It Happened in Texas”:

USACE Beulah Flood Report:

weather.gov/ rgv i @NWS Brownsville




2017: What Really Matters?
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~ Atlantic Season So Far

e Six named cyclones, three ahead of schedule
(for Aug. 10)...

e ...Five Tropical Storms, and Hurricane Franklin
(today)

e Combination of “Energy” for the first five will
be less than for Franklin (total: ~6.5 units;
Franklin, est. 3.5 units)

 Meaning: It’s been “quiet”, despite the
numbers.
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CINDY
DON
EMILY

APR 19-21
JUN 19-20
JUN 20-23
JUL 17-18
JUL 31-

* Denotes post-storm analysis is complete

? Te=m0Z

LAMBERT CONFORMAL CONIC PROJECTION
STANDARD PARALLELS AT 30 AND 60
BCALE OF NAUTICAL MILES

o 250

500

21 :
= =
7l
L 42
P T
B T
f*'*"'ﬁi.f}

U.S. DEPARTMENT OF COMMERCE, NATIONAL WEATHER SERVICE

NORTH ATLANTIC HURRICANE TRACKING CHART
> NN 7N ¥ \

= Major Hurricane
p Hurricane
Tropical Storm
Tropical Depression
Subtropical Storm
e Subtropical Depression
Wave/Low
-+ Extratropical Storm
® Position at 0000 UTC
- 9 position/date at 1200 UTC !

1 [#] Storm Number

20"

85"

70

B5* &0* s5° S0 45 40°

35°

30 25"

40

35°

15

10°

5°

o°




i

A

'k

£ind

> )
’ ™

e
weather.gov/rgv

@NWSBrownsville




weather.gov/rgv




GD2ES-FLOATER REAIMEDL IR - AldG @ 1F ©9:45 UTC Mo TOARS

B2

< You
o Tube

weather.gov/rgv NWSBrownsville @NWSBrownsville NWSBrownsville




\| . &
NG rj_J.r.LJi 1, -3" Fﬂ_-:‘-_r‘_)ﬂrfjr‘—*
=4 UV T '|‘"- el = -

“Updatec NOAA Atlar
e Changeis onlyin (Today Aug 9 2017)
the number of
named cyclones.
And only due to the

“jackrabbit” start
mentioned earlier.

Conditions for the

original forecast

(Neutral ENSO,

above average basin

water temperatures

remain on track as Be pepared: Visit huricanes.gov and follow @NWS and @NHC_Atantic on Twittr, g, 2017
they were in May
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< 2017 Atlantic Tru al byclone
AUGUST.9 UPBATE-WH

Be prepared: Visit hurricanes.gov and follow @NWS and @NHC_Atlantic on Twitter.
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But What About Us?

La Canicula (The
Dog Days)
Dominated June
and July

It Shows No Signs of
Letting Up in August

September is *still*
a wildcard — Hence
the attention on
Beulah!
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- » Potential Future August
Tracks, IF dry air/wind b5 L sdadly

~ shear are minimal
"« Texas coast: Would : s
remain “high” and dry’ :

« Pattern, so far, very similar ~*
to 2016 '

.La Canicul@

-149 DAY
B8 HGHTS & DNS
08 AUG 2017
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Amistad Reservoir: 75.0% full as of 2017-08-09

—m— 2016

Min / Max (1990-2016)
Median (1990-2016)

Percent Full

Falcon Reservoir: 24.1% full as of 2017-08-09

—i— 2016

Min / Max (1990-2016)
Median (1990-2016)

Percent Full
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FICO DEL AGUILA
8/8/17 5:00 5 7 1616, 19 0.000

se wom om IS some water

EL REJOM

0.000

1517 500 ; P ) , . .
In Mexican
81817 5:00 g 1033.840 394.856  116.797 35°

RIO SAN DIEGO BASIN
CENTENARIO

v Reservoirs ©

81817 5:00
RIO SAN RODRIGO BASIN

Ko Most at or
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BI3HT 500 4 134 . 300 16%
RIO SAN JUAN BASIN
EL CUCHILLO
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MARTE GOMEZ
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Bottom Lines

Atlantic Season off to a “Jackrabbit’ Start - but
future impacts for Texas depend on the pattern
“puzzle pieces”

Other factors include deep moisture availability
and wind shear. High wind shear and dry air are
enemies to tropical cyclones, no matter how hot
the water. The Caribbean has been “loaded” with
shear this summer, so far

September is a “wild card”, but if it follows
June-August, the Texas coast may steer clear

But Beulah reminds us that just a “crack” in the
door can open the RGV up to potential danger
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Thank You!

Questions?
Contact Information:

956-572-1492 (cell)
weather.gov/rgv

'f I n @WXd ancer
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