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First Weather Briefing

Issued Friday August 18, 2017

Impacts:

Note: The cone contains the probable path of the storm center but does not show ; L D AS Of 12 P M, TrODical StO rm
N the size of the storm. Hazardous conditions can occur outside of the cone. 3 =
' - Harvey was located in the
eastern Caribbean Sea.

U The systemis expected to
move west and could reach
the Bay of Campeche early
next week.
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Tropical Storm Harvey Current information: x Forecast positions:
3 ust 18, 2017 Comor locaton 13.1 N613 W @ Tropicad Cycione O Pot

Potentlal track area: Watches: Warnings: Current wind extent:

oz CT W rcare Bl Trop St [lvuricans 1 Trop Sur Issued at 12:17 PM - August 18, 2017

Beyond the 5-day forecast, there remains considerable uncertainty on where the system
may track. Continue to monitor the latest advisories from the National Hurricane Center.



Long Range Model Guidance

Saturday August 19, 2017

GEFS initialized: 00Z 20 August 2017 valid through 00Z 28 August 2017[ .=~ ° f EC initialized: 00Z 20 August 2017 valid through 00Z 28 August 2017[% .+~
Observed line begins 18Z 23 and ends 00Z 28 August 2017 & Observed line begins 18Z 23 and ends 00Z 28 At
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Six days prior to Harvey’s landfall in Texas, deterministic and ensemble global models
indicated a low probability for Harvey to impact the United States




NWS Weather Briefing

Issued Monday August 21, 2017

Monitoring the Tropics
7 5 Day Tropical Weather Outlook

= i

Impacts:

50 v"  Two tropical waves in the

Atlantic have low chances
of development over the

8:00 am EOT v )

Mon Aug 21 2017 ; ey B next 5 days
160"W 20w 5 2 : "
Current Disturbances and Five-Day Cyclone Formation Chance: £3 <40% 28 40-60% #8 > 60%
Tropical or Sub-Tropical Cyclone: O Depression © Storm @ Hurricane >
© Post-Tropical Cyclone X Remnants Issued at 8:33 AM 'Algm 21, 2017

There still remains uncertainty on where the system may track. Continue to
monitor the latest forecasts or advisories from the National Hurricane Center.



Long Range Model Guidance

End of Day Monday August 21, 2017

EC initialized: 00Z 22 August 2017 valid through 00Z 28 August 2017[% .+~ ° f UK initialized: 00Z 22 August 2017 valid through 00Z 28 August 2017[7 .
Observed line begins 18Z 23 and ends 00Z 28 At & Observed line begins 18Z 23 and ends 00Z 28 August 2017
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Four days prior to Harvey’s landfall in Texas, deterministic and ensemble global models were
more certain Harvey would cross the Yucatan Peninsula and make landfall in Texas




NHC Forecasts
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Genesis of Hurricane Harvey

BULLETIN

CAL DEPRESSIC
JATCHES ISSUED

GTHEN IN THE GULF OF MEXICO...
FROM PORT MANSFIELD TO MATA

umber
Miami FL

CKLY STRENGTHENING AND FO
ES THE MIDDLE T Sac
| SURGE AND FRESHWATER FLOODING EXPECTED...




NHC Discussion

Tropical Storm Harvey Discussion Number 16
HWS National Hurricane Center Miami FL ALB92817
3@ AM CDT Thu Aug 24 2817

Data from an Air Force Hurricane Hunter aircraft indicate that
Harvey is quickly strengthening, and the cyclone’'s structure has
improved markedly with the plane reporting a closed 15—2& n mi wide
eye. The flight-level and SFMR winds support an intensity of 55 kt,
but one of the more notable measurements is the ce 1 pressurdJ
which has fallen to 2 N With a pressure this low, it is likely
that the windE will 1espund and increase further, and Harvey
probably isn't too far from becoming a hurricane.

With Harvey now stren gth~n1 ng at a Faiter rate than indicated in
previous advisories, the 'Ly 125 become quite
concerning. Water udpmr indlrafe that the cyclone's outflow
i panding--indicatiy vey will be moving
warm eddy of high ocear huqf rrnfprt in the western Gulf of
in about 24 hours. As a Pesulf of these conditio several
ng the ICON intensity
""rh;rg major hurricane inten . What's
0 L that some of the SHIPS Rapid Intensification
inrire: are incredibly high. As an example, the guidance is
percent vey's winds increasing by 45 kt
idance, the NHC official
reach major hurricane
middle Texas coast.

36 hours.




GFS Cycle 2017082412 24 Valid 2017082512
MSLP (hPa) and Precipitable Water (inches)
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127 8/24 GFS
Central Pressure: 964 mb
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HMON Cycle 2017082412 {24 Valid 2017082512
MSLP (hPa) and Precipitable Water (inches)

127 8/24 HMON
Central Pressure: 926 mb

MSLP and PWAT forecasts valid at 12Z Friday, 25 August (F024)




Saffir-Simpson Hurricane Wind Scale

It’s only a wind scale

* One 74-95 mph
* Two 96-110 mph
— ¢ Three 111-129 mph
Major 4 < Four 130-156 mph

—

Exceeds local building codes and typically results in devastating to catastrophic damage



NWS messaging during Harvey

*Plan for devastating to catastrophic wind

impacts. Complete roof and wall failures possible.

sLife-threatening Storm Surge inundation expected
along mid coast of 6 to |2 feet above ground level.

Expected!

If you are in a storm surge warning area, heed evacuation orders!



Oil and Gas Reserves
In path of Harvey
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Visible Satellite
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https://youtu.be/0nLE0Xi4_VY

Satellite at Landfall
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Conditions that lead to
Strengthening

University of Wisconsi:
Upper Ocean Heat Cont

en
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Deep Warm Water Deep Tropical Moisture



3:30 PM at the NWS







Hurricane Hunters in Harvey
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Inside Hurricane Harvey

Sa y
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NOAA Hurricane Hunters



Friday 6pm Weather Balloon Launch




NOAA NSSL Mobile Mesonet
Refugio TX
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Credit - Sean Waugh/NOAA NSSL



'&% NWS Corpus Christi @

Securing the last hurricane shutters at WFO
Corpus in preparation for #Harvey landfall
#HIxwx

329 Retweets 610 Likes #éj 3:: f’j - .0 . o




arvey Makes Landfall

VCP: 2

REFLECTIVITY
ELEV ANGLE: 0.50
VWEEP TIME: 00:25:08 Z

 dBZE







Rockport, TX
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https://www.youtube.com/watch?v=tP5_wav6QZo
https://www.youtube.com/watch?v=tP5_wav6QZo

11:15 PM
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Eyvewall Tornadoes

Fulton

‘ Radar Indicated
Rockpor 228 mph winds

Radar indicated 228 mph meso-vorticies inside inner eyewall over San Jose Island @ 8:31pm



Josh Morgerman, iCylone
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| Violent Winds

Min: 940.8 mb

4:00 PM 8:00 PM

local time (CDT)
iCyclone © 2017

HURRICANE HARVEY: 25.26 Aug 2017

Rockport, Texas, USA
28.05795N 97.04096W - ref el 11 ft




University of Florida in Rockport

2.5 hours wry Analysis / 1.5 hours 7 (Data Still Under Review)

University of Florida Project: NSF CMMI 1

Tropical Cyclone: Harvey

Location: Aransas County Airpofff, 1.

Month/Year: 08/17 Sdhsor Upper Range (Currently Verifying Accuracy)
*Max=140.1 mph

Station ID: FCMP UF-T2
Height: 10.0 m

Lat: 28.0888

Lon: -97.0512
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Hurricane Harvey Peak 10-meter Wind Gusts - Aug 25-29, 2017 \\*" 7¢
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Source: National Weather Service Post Tropical Cyclone Reports

(Incomplete and unrepresentative data have been removed from this analysis.
Non 10-m winds have been modified to a 10-m value.)
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highlighted.




Wind Damage in Corpus Christl

Characteristic of Category 1 damage
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5,206 structures

6,656 struct
da:n;léce;res P O rt A r an S aS Major or destroyed

8 Ft Storm Surge



5,206 structures

6,656 struct
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sruetures Patricio County e

destroyed

Aransas Pass




Aransas Pass

Water Tower




94% homes damaged RO C k p O rt TX 30% Destroyed
)




5,276 structure's with

woaares Argnsas County, TX veosmeo

destroyed

Holiday Beach ,_ = Rockport




14,710 structure's 5,276.structure s with
Major damage or
damage :

destroyed




5,276 structure's with
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14,710 structure's 5,276.structure s with
Major damage or
damage :

destroyed

Catholic Church




oz ROCKpPOrt Alrport




Lamar, TX

Goose Island state Park

Before After



Defoliage- Lamar, TX

Before After



1496 major Damage
or destroyed

10 Co

Refug

2,547 structures
Damage




~2-4 million

cu yards debris H arv ey Deb r I S




Winter Camouflage

Snowfall on Debris Pile in Rockport - Dec 8, 2017



Losses in Coastal Bend

v Direct Fatalities 0
v Indirect Fatalities 3
v" Injuries 50-100

v" Wind Storm - $4 Billion
v Flood - $520 Million
v’ Agricultural - S65 Million

Grand Total S 4.585 Billion

g
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39,927 Structures Damaged
15,094 Major or Destroyed (38%)



e Q1S for NWS Storm Su rvey

. Amnsas National
Wikilife Refuge

DATE OF
DAMAGE
DATE OF
SURVEY

— NV T

( {
ZOOM TO

weather.gov/corpuschristi

TEXAS PARKS & WILDLIFE, ESRI, HERE, GARMIN, USGS, NGA, EP...




Hurricane Harvey -
Peak Storm‘ Tlde Qbservatlons

5-12 ft surge |_”

~ | <3G Legend:
Preliminary . s * Red: NWS Survey

FrilAug 25, 2017 _ : ." * Black: Tide Gauge




Tide Helght (1)

l GULF OF MEXICO TIDE GAUGE AT COPANO BAY I GULF OF MEXICO TIDE GAUGE AT PORT ARANSAS

Tide Helght (1f)

Tide Helght (ff)

GULF OF MEXICO TIDE GAUGE AT PORT LAVACA
Universal Time (UTC)
152 3Z iz 3Z i3z 3Z 152 3Z 152
Aug24 Aug25 Aug25 Aug26 Aug26 Aug27 Aug27 Aug28 Aug 28
Il L L Il L Il L Il

3z
Aug 29
1

Storm Surge

152
Aug 29

GULF OF MEXICO TIDE GAUGE AT SEADRIFT
Universal Time (UTC)
152 3z 157 3z 152 3z 152 3z 152 3z
Aug24 Aug25 Aug25 Aug26 Aug26 Aug27 Aug27 Aug28 Aug 28 Aug 29
Il Il L L L Il L L L

152
Aug 29

GULF OF MEXICO TIDE GAUGE AT PORT O'CONNOR
Universal Time (UTC)

152 3Z 152 3Z 15z 3Z 152 3Z 152
Aug 24 Aug25 Aug25 Aug26 Aug26 Aug27 Aug27 Aug28 Aug 28
L L L L L L I L

3Z 152
Aug 29 Aug 29
L

Latest observed value: 0.11 ft at 9:42 AM
CDT29-Aug-2017. Flood Stage is 1.6 ft

6.5 ft MHHW

6.57 ft

Major: 2.6"

or

o

108m
Man
Aug 28

10pm
sun
Aug 27

10pm | 10am
Sat Sat Sun
Aug26 Aug26  Aug 27

Site Time (CDT)

10pm | 10am
Fri

Aug 25

108m
Fri
fug 25

10pm
Thu
Aug24  Bug 24

Universal Time (UTC)

10pm
Mon
Aug 28

10am
Tue

Aug 29

152 3z 152 3z 152 3z 152 3z 152 3z 152
Aug24 Aug25 Aug25 Aug26 Aug26 Aug27 Aug27 Aug28 Aug28 Aug29 Aug 29

Latest observed value: 029 ft at 7:48 AMCDT
29-Aug-2017. Flood Stage is 1.8 ft

4.0 ft MHHW

3.98 ft

Major: 2.8'
T

{Minor: 1.8 2

=

= |
D 6

Tide Height (t)

Latest observed value: 0.19 ft at 9:42 AM CDT
294Aug-2017. Flood Stage is 1.8 ft

5.5 ft MHHW

552 1t

Major: 2 8
E#EE[E.
or: 1

10

Tide Helght (ft)

Latest observed value: 0.56 ft at 9:42 AM CDT
29-Aug-2017. Flood Stage is 1.6 ft

2.8 ft MHHW

@

=

inor: 1.6

106m
Mon
Aug 28

10pm | 10am 10am
Fii

Aug 25

106m
Fri
Aug 25

10pm
Thu
Aug 24

10pm
Mon
Aug 28

10pm
Sun
Aug 27

10pm
sat sat Sun
Aug26 Aug26 Aug 27
Site Time (CDT)

Aug 24

Universal Time (UTC)

152 3z 152 3z 152 3z 152 3z 152 3z
Aug24 Aug25 Aug25 Aug26 Aug26 Aug27 Aug27 Aug28 Aug28  Aug 29
1 L 1 L 1 | | I 1

10am
Tue

Aug 29

152
Aug 29

13
12+
11+
10+
g
8 -

29-Aug-2017. Flood Stageis 1.6 ft

5.2 ft MHHW

Latest cbserved value: 0.38 ft at 9:48 AM CDT |

5

12
11+

Tide Helght (f)

108m
Mon
Aug 28

106m 108m 108m

Fri
Aug 25

10pm
Sun
Aug 27

10pm
Sat Sat Sun
Aug26 Aug26 Aug 27
Site Time (CDT)

10pm
Fri
Aug 25

10pm
Thu
Aug24  Aug2a

Universal Time (UTC)

152 3z 152 3z 152 3Z 152 3z 152
Aug24 Aug25 Aug25 Aug26 Aug26 Aug27 Aug27 Aug28 Aug 28
1 Il Il 1 1 L L 1

10am
Tue

Aug 29

10pm
Mon
Aug 28

3Z 152
Aug29  Aug 29
1

Latest observed value: 0.51 ft at 9:48 AM CDT
29-Aug-2017. Flood Stag 18 ft

4.6 ft MHHW

4.64 ft

Wk oo o~
T S|

Major: 2.8"

Moderate

Major: 2.6

5l

Minor: 1 8'

3

108m
Fri
Aug 25

10pm | 108m
Sun Man
Aug 27 Aug 28

10pm | 10am
Sat Sun
Aug 26 Aug 27

10pm | 10am
Fri Sat
Aug 25 Aug 26

10pm
Thu
Aug 24 Aug 24

Universal Time (UTC)

152 3z 152 3z 152 3z 152 3z 152
Aug24 Aug25 Aug25 Aug26 Aug26 Aug27 Aug27 Aug28 Aug 28

10 L L L L L L L L

10pm
Man
Aug 28

3z
Aug 29
1

10am
Tue

Aug 29

152
Aug 29

294Aug2017. Flood Stageis 1.3 ft

2.9 ft MHHW

Latest observed value: 0.03 ft at 9:42 AM CDT|

Major: 2.3'

18

Minor: 1.3

10pm
Man
Aug 28

ID‘am
Man
Aug 28

10pm
Sun
Aug 27

10bm | 108m
Sat Sat Sun
Aug 26 Aug 26 Aug 27

Site Time (CD

10pm | 108m 105m
Thu Fri

Aug 24 Aug 24 Aug 25

Universal Time (UTC)

152 3z 152 3z 152 3z 152
Aug24 Aug25 Aug25 Aug26 Aug26 Aug27 Aug 27
1 1 Il Il 1 1

3z 152 3z
Aug 28 Aug 28  Aug 29
10 I L L

10am
Tus

Aug 29

152
Aug 29

T
10am
Mon
Aug 28

T
10pm
sun
Aug 27

T
10am
sun
Aug 27

T
10pm
sat
Aug 26

T
10am
sat
Aug 26

T
10pm

Fri
Aug 25

T
10am

Fri
Aug 25

T
m  10pm
Thu Thu
Aug 24 Aug 24

Universal Time (UTC)

152 3z 152 3z 1572 3z 152 3z 1572
Aug24 Aug25 Aug25 Aug26 Aug26 Aug27 Aug27 Aug28 Aug28
| ! ! | | | | |

10am
Tue

Aug 29

T
10pm
Mon
Aug 28

3z 152
Aug29  Aug29
|

Latest observed value: 0.46 ft at 10:06 AM
CDT29-Aug-2017. Flood Stageis 2 ft

2.3 ft MHHW

~

ES

n
L

IS
L

Major: 3.0

w

Latest observed value: 0.38 f at 9:42 AM CDT
29-4Aug-2017. Flood Stage is 2 ft

1.7 ft MHHW

<)
|

@
|

n

S
|

Major: 3.0'

Moderate: 2. 5

106m
Mon
Aug 28

10pm
Sun
Aug 27

10pm | 10am
Sat Sat Sun
Aug26 Aug26 Aug 27

Site Time (CDT)

10pm | 10am
Fri

Aug 25

108m
Fri
Aug 25

10pm
Thu
Aug 24 Aug 24

10pm
Mon
Aug 28

10am
Tue

Aug 29

Reading Height - MSL (ft)

Minor: 2.0°

Moderate =

5]
I

o~ L]

Reading Helght - MSL (ft)

~

10pm
Mon
Aug 28

1D‘am
Mon
Aug 28

10pm
Sun
Aug 27

llJlarn
Sun
Aug 27

10bm
Sat
Aug 26

10pm | 104m
Fri Sat
Aug 25 Aug 26

lﬂlarn
Fri
Aug 25

10bm
Thu
Aug 24 Aug 24

10
Tue

Aug 29

108m
Man
Aug 28

10pm
Sun
Aug 27

L0am
Sun
Aug 27

10pm
Sat
Aug 26

10am | 10pm  10am
Fri Fri Sat
Aug 25 Aug 25  Aug 26

10pm
Thu
Aug 24 Aug 24

10am
Tue

Aug 29

10pm
Man
Aug 28




Port Lavaca

Storm Surge Impacts




GIS used for

Storm Surveys ran S aS CO U n ty

Storm Surge Impacts
Fulton

Aransas Wildlife Refuge




Port Aransas, TX

Storm Surge Impacts




Harvey Storm Surge Hindcast

Track: National Hurricane Center Best Track “Austl
17-Aug - 30-Aug 2017
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Storm Surge Hindcast

~ '
Storm HARVEY, Hindcast
Track: National Hurricane Center Best Track
17-Aug - 30-Aug 2017
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NOAA Aircraft Overflights after Harvey
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Key Alegro




14 New Cuts on San Jose Island

NOAA Aircraft Overflights after Harvey



New 1,000 ft cut Matagorda Island

---------

NOAA Aircraft Overflights after Harvey



Harvey Facts

¢ 1st category 4 hurricane to
strike Texas since Carla 1961

¢ 15t major hurricane to hit U.S.
since Wilma 2005 (12 years).

¢ Tropical depression to major
hurricane in 40 hours.

¢ Ranked 17t strongest land-
falllng Storm in US (lowest pressure)

RANK HURRICANE Y EA at landfall) Inches
FL {Keys)
2  CAMILLE (M5/SE LA/NVA)
3 KATRINA (SE LA, MS)
ANDREW (5E FL/SE LA)
- TX (indianola)
i FL (Keys)'S TX
(Lake Okeechobee)
3 DOMNNMNA (FL/Eastern U.5.)
i FL (Miami)yMS/AL/Pensacola
0 CARLA (N & Central TX)

= A 7S A
6 GAFL (Brunswick)

. SE FL/SE LAIMS
3 TX (Galveston)
0 NTX

A e e e 0 e fe da e g da fa da e da DR L3 CROCR

¢ Peak wind gust 150 mph

measured Rockport Airport.

% Peak storm surge 12.5 feet

Aransas Wildlife Refuge



Social Media
Twitter

Your Tweets earned 8.6M impressions over this 15 day period From @NWSCorpus
250 Tweets & Replies
123 Retweets
Total 373 Twitter Posts
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» Tweets & Replies  Retweels

* 8.6 million peoplereached/impressions**
» ~65 million impressions August 2526™
¢ 7.2k new followers on Twitter
** num ber of §m es users saw a tweet on Twitter

Facebook

Facebook Followers
5.7k new followers

~9 Million Twitter Impressions
From NWS Tweets during Harvey




HURRICANE HARVEY - PART 2

Record Rainfall and Flooding



Global Models Indicated the Potential for Extreme Precipitation Totals
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One-week QPF totals exceeded 40 inches in portions of southeast Texas.
Predictability on the location was limited, but predictability on the magnitude was good.
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NEXRAD LEVEL-II

KCRP - CORPUS CHRISTI, TX
/2017 18:01:59 GMT

LAT /02 N

LON: 97/30/38 W

ELEV: 45 FT

VCP: 212

REFLECTIVITY
ELEV ANGLE: 0.51
SWEEP TIME: 18:02:01 GMT

e e b < aas b a Legend: dBZ
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Harvey Moved inland and stalled after making landfall, resulting in record rainfall!
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Scenes from Guadalupe River near Cuero
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Flooding along Colorado River, neaf La Grange




31 of 67 river forecast points set new
records, some by a large margin.
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6.5 Million were Impacted by 30 Inches or more
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Hurricane Harvey 2017

>60” Rain Houston, TX
31 of 67 river forecast points set new records!

(Consumer Federation of America estimate)




-155,000 structures flooded in

Harris and Galveston counties alone

David J. Phillip/AP

Water reached 2"9 story of some structures
Near Hobby Airport, Greens Bayou and along
San Jacinto River!



80% of Harvey flood victims didn’t have
flood insurance.




2 cm is estimate how much
Houston sank into the Earth under
weight of water from Harvey

ource- Chris Milliner, NASA JPL

ﬁ Chris Milliner

GPS data show was so large it
flexed Earth's crust, pushing down
by ~2 cm!

€
AC2
=
9
S
=
©
S
T
(7
>




Port Arthur, TX




2017 Hurricane Season

Totals...

e 17 Named Storms
* 10 Hurricanes
* 6 Major Hurricanes

Predictions...
e 14-19 Named Storms
e 5-9 Hurricanes

E. PACIFIC
OUTLOOK

* 2-5 Major Hurricanes o

ThnSap 7207

: S 5 Aol i
y ce: £2 <40% 8 40-60% M > 60%
Tropical or Sub-Tropical Cyclone: © Depression © Storm @ Hurricane
@ Post-Tropical Cyclone > Remnants

Total Damages $367 Billion, 438 Fatalities



Past Hurricanes

Gulf of
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Gulf of
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Past Hurricanes

Active Past Decades
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Impacts in Houston area shared by NWS Houston



