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It's All About WIND!
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Figure 1.3 Jeffreys’ ‘sheltering’ model of wave generation. Curved lines indicate air flow; short, straight
arrows show water movement, which will be explained more fully in Section 1.2.1. The rear face of the
wave against which the wind blows experiences a higher pressure than the front face, which is
sheltered from the force of the wind. Air eddies are formed in front of each wave, leading to differences
in air pressure. The excesses and deficiencies of pressure are shown by plus and minus signs
respectively. The pressure difference pushes the wave along.
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Wind Waves Approaching Shore

The wave.breaks when
wﬂ: 8?:." L“;hﬂof:om Wave crasls becoms the ratio of wave height
an epth |s less gaked and the wave slows, :
T AT kit p to water depth is 3:4.

Dapth = 1/2 wavelength

e

Surf zone

© 2002 BrosCole
a dwzion at Thamsen Leaming, Ine

Wind waves come and go without flooding higher areas.

Water flows in a circle.
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Swell

Longer swell period = greater energy
Greater the amount of energy = higher chances
of water pushing into the dunes
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Wind Climatology

Average Number of Days W/ SCA

= Port O'Connor

== Baffin Bay
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Common Strong Wind Patters

. .. \: | i i . r 1 ‘?r l;:"‘; .

Tends to produce strongest winds offshore
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Surface Weather hap at 7:00 Ak, E.S.T.



http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_500ht_20100107.html

Common Strong Wind Patterns

i ﬁ"‘“m\(\iﬁ

SN ?" o

‘ﬂ!'rends to produce strongest ¢
= i\ ‘

Surface Weather hap at 7:00 A.bd. E.S.T.


http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_stnplot_20091217.html
http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_500ht_20091217.html
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Surface Weather hap at 7:00 A.bd. E.S.T.


http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_stnplot_20100406.html
http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_500ht_20100406.html

Common Strong Wind Patters
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Surface Weather hap at 7:00 A.bd. E.S.T.


http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_stnplot_20100321.html
http://www.hpc.ncep.noaa.gov/dailywxmap/dwm_500ht_20100321.html
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Marine Nocturnal Jet
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What’s Causing the Timing
Difference?

SCAs Per Hour
Baffin Bay (May 2000-2004)
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Lapse Rates
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Basic NWS Marine Terminology

Wind speeds: “Intensify’” or “Increase”, but not
“decrease”

Wave heights: “Build” or “Subside”

NWSI 10 - 303



SCEC

Storm

Light Wind
5to10 KT
Near 10 KT

10 to 15 KT

Near 15 KT
15 to 20 KT

=45 KT

Weak
Weak
Weak

Weak to Mod

Moderate
Moderate

Storm

Smooth Smooth 1 ft orless 2ftorless 2ftorless
Smooth to Slightly Choppy Smooth 1 ft orless 2ftorless 2ftorless
Slightly Choppy Slightly Choppy 1ft 2ft 2 ft
Slightly Choppy to Occ Choppy Slightly Choppy to Occ Choppy 1to2ft 2tod ft 2todft
Choppy Slightly Choppy to Choppy 2ft Jtodft 4 ft
Choppy to Occasionally Rough Choppy 2to 3 ft 4tobft 5to6 ft

Extremely Rough Extremely Rough =8 ft =15 ft =19 ft
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057: Port O'Connor

Location: Matagorda Bay

CBI ID: 057

NOAA ID: 8773701

Established: May 1995

Latitude: 28.4460300 (28° 26' 45" N)
Longitude: -96.3960700 (96° 23' 45" W)
NOAA Chart: 11317

USGS: Port O'Connor

Map station

Port O'Connor
Station ID: 057

View Data

Port
O'Connor




Submit a Marine Report

Additional maps and info for the Southeast at http://secoora.org’data

o Click here to learn how to use this map.
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Surface conditions as of 5:00 pm CST on 2/7
Mote: This report is more than 2 hours old

Air Temperature 55.2degF
Wind From Direction MNME (25 deg from N)
Wind Speed 13.4 knots (15.4 mph)
Wind Gust 14.2 knots {16.2 mph)
Air Pressure 30.26 inches mercury
Water Lewvel 1.02 ft (MLLW)
Sea Surface Temperature 55.ZdegF
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Background Info - CRP CWA/MWA




Who Are Our Marine Customers?

-Recreational fishermen
-Commercial fishermen
-TTX Parks & Wildlife

-Game wardens
-Surfers
-United States Coast Guard
-Local pilots
-Port of Corpus Christi






JOHANN SCHULTE.
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Port of Corpus Christi
-5 Jargest port in US

-Operates 24/7

-Millions of $$% lost when Port is shutdown
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Sea Breeze

Caused by thermal contrasts along the marine-land
regime

May through September
Can happen year round



Sea Breeze

Factors Needed
-Weak surface gradient
-Ample insolation (little cloud cover)
-Weak flow from sfc to 700 mb
-Strong thermal contrast between inland areas
and waters
-At least 10 to 15 degree difference






Sea Breeze Impacts

-If enough instability present, LLVL convergence
fromi seabreeze can develop showers/t’storms
May, Early June, September

Temperatures fall ~5 degrees after passage
Wind direction transitions from SSE to SE or ESE
after passage
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WATERSPOUTS




Non-Deep Convection Related Waterspouts

Late Spring/Summer
Most undetected by radar

Light easterly LLVL winds
Steeper LLVL lapse rates
~1 hour after sunrise through ~mid morning















Tidal Flooding

Astronomical tides
Strong wind
Surge/swell

Tsunamis
Combination of factors



Moon’s Effects on Tides

Tidal bulge due to inertia Tidal bulge due to gravity

Moon's
gravitational
pull

Two tidal bulges leads to 2 high tides and
2 low tides each day



Moon’s Effects on Tides

Tidal bulge due to inertia Tidal bulge due to gravity

Moon's
gravitational
pull

Effects of continents and islands disrupt the
bulges and leads to diurnal, semidiurnal,
and mixed diurnal tides



Other Influences on Tides

Shape of the shoreline
Shape of bays and estuaries

Narrow inlets and shallow water dissipate incoming
tides

Local weather patterns
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Tidal Flooding

Minor: ~2.0 to ~2.9ft above MSL

Water reaches dunes along barrier islands.
Lowest roads along bays are passable, but have
water over them in spots

Moderate: ~3.0 to ~3.9 ft above MSL
Water well into dunes. Significant beach
erosion occurs. Some homes cut off. Few flooded

Major: ~4.0 ft above MSL or higher
Major beach erosion. Widespread of roads.
Many homes flooded



High/Low Astronomical Tides

January 2015

October 2015 Fadre Isla




Currents

Summer Spring & Fall

93° 92° 91°

SEPTEMBER

Weak Onshore Flow Strong Alongshore Flow



ISLAND CAM Thu 9:01 AM
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Rip Currents
Year-round threat

Most common near breaks in sandbars
Swell increases threat



Rip Current Forecasting

Low, Moderate, High Risks
Likely to change within 5 years.
-Yes/No
-Modeling being developed at WFO MFL
and in Australia

Only handful of High Risks per year
Easterly swell

East/SE wind
Tropical systems



Onshore Factor

0

or

Longshore Factor

0

Swell Factor

0

Misc. Factors

0

Total

0
Low Risk

Onshore Factor | Longshore Factor
70-140° 10-60°, 150-210°
0 0
0

1
-2
-3

Swell Only. Do NOT include wind waves. Swell directions of 60 - 170°.

9s 10s 11s 125 13s 14s 155 16s

1.5 1.5 2 2 3 3 4 4
3 3.5 4 5 5 55 4.5

3.5 4 3 55 55

4.5 5 55 55 A5 b

55 5.5 B b 6.3

65 65 6.5 7 7

6.5 T T 7.5

3

1 1 1 1.5 1.5 2 2.5 3 3
3
5

= [f the forecast period is within 3 days of a full or new moon.

» [f the synoptic flow been between 070 and 140 degrees 80% or more of
the time over the last 48 hrs?







Sea Fog

Late fall-early spring

Forms when warm/moist air advects over cooler

SSTs
Warmer air cools to that of dewpoint, forming

fog

Rule of thumb: When dewpoints are warmer than
SSTs, dense sea fog is possible.



Sea Fog
Late fall-early spring
SSTs 55 to 65 F
East or SE wind direction
Less frictional effects over water. Fog can form even
In strong winds.

Fog in Coastal Bend with 20 kt winds

Spread inland?



Impacts from Sea Fog
MAJOR' safety issue

Entire marine industry shuts down
Significant financial hit

Can last for days






INE WARNINGS



IREVANDRTIME!!!

il




Special Marine Warnings

Sustained winds or gusts of 34kts or greater
Hail of 7~ or greater.

Be aware of presence of marine Iayer
Unstable? |
Stable?
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Cold Fronts

First strong front ~October
Last ~March

Small Craft Advisories
Gale Watches/Warnings
Unusually low water levels
Marine wind chills



Cold Fronts - Gales
Primarily occur with Arctic fronts
Guidance too strong & too long with post FROPA
winds

Too low with wave heights

925mb winds 35+ kts or greater
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