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ARABENTEIHE L REEHE - 25RO REEF R
ERFERINSES HI .47 Physical Oceanographic Real time System (PORTS®) » ZEf#[E 4l[E 9 Fir
R AR E AR SR A RS ~ FRISSRSRA(ANE] 10 - [E 11 K fE 12) ~ A8
RERR(AE 13) ~ /KSR IE 14) ~ B #E AN EAE] 15) ~ e =UN0R EE (A lE
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x PORTS®
Physical Oceanographic Real-Time System

— (/[(
side . airgap L_ [((/(((([[ g Iquality

lookin i sensor ontrol
ADC Ml =

s
=
B
.
.
=
o

visibility, data aquisitionvl\
=

sensor system

==

data collection f
meteorological /
platform stagtion
water level gauge |

| ATON mounted acoustic doppler
current profiler (ADCP)
| bottom mounted ADCP

9 VA EHIIFESHI Z.%4% Physical Oceanographic Real time System (PORTS®)ZE44 &
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Houston/Galveston Bay PORTS, NOAA/NOS 2019-84-19 12:16 CDT NOAA/NOS/ICO-OPS

& Houston/Galveston Bay PORTS®,

7777777777777777777777777777 Water Levels (above MLLW)--------------~----~-~-~—~—~~—~—~— - 2019-04-18 12:20 CDT
Manchester 2.2 ft, Falling Morgans Point 2.1 ft, Falling -
Eagle Point 2.4 ft, Steady Galveston Bay Entra.. -@.3 ft, Falling
Pier 21 -8.3 ft, Steady
—————————————————————————————————————— Winds-----------mmme e

Spd Dir Gusts spd Dir Gusts
Manchester 11 kn  NW 15 Morgans Point 18 kn MW 23
Eagle Point 11 kn MNNW 18 Galveston Bay Entra.. 23 kn  NW 26
Pier 21 13 kn MNNW 2a
———————————————————————————— Adr and Water Temperature---------------------------

Air Water Air Water

Manchester 72 °F 71 °F  Morgans Point 67 °F 7@ °F 0.3 t Falling
Eagle Point 68 °F 7e °F Galveston Bay Entra.. 66 °F 68 °F .. -0.3 ft Steady
Pier 21 66 °F 69 °F -0.3 it Steady
7777777777777777777777777777777 Baromstric Pressure---------------------—~—~-~-~-~———-
Manchester 1@17 mb Rising Morgans Point 1217 mb Rising
Esgle Point 1@17 mb Rising Galveston Bay Entra.. 1816 mb Rising Wind from Gusts to
Pier 21 1917 mb Rising 3
---------------------------- salinity/Specific Gravity-----------o-o-omooooooooon Eagle Point 9 kn NNW 17

Salin.  S.G. Salin.  s.G. Galveston Bay Entra.. 23 kn NW 26
Morgans Point 4.4 psu 1.882 Eagle Point 2.8 psu 1.881 Pier 21 16 kn NNW 20
777777777777777777 Currents (F)lood, (S)lack, (E)bb, towards *T----------------—-

Spd Dir Spd Dir
Fred Hartman Br., H.. @.3 kn (E), 133.2°T Morgans Point (pred) 2.4 kn (E), 177.8°T
Bay Entr Ch LB 11 ®.9 kn (E), 54.8°T Galveston Channel, .. @.6 kn (E), 91.8°T

24 R~ BEE

TG - B A 22 A IR R 25 (air gap sensor) AR B G R HY = 1 -
RS 4 - AlE 25 5 SATTAVIREAIESRIAYE - BREN - MEREE LAY
il EARECEEESZENER - ATARE R - i - NBBT R IRRETE
FRTERATHT - 1€ 1991 FE 5 2018 - K1k - SHILHEE 33 IR BRI 240 - I

TIARRR 75 (E LB - rArlElanE 26 - EEAYMIEE 27 > WRESEEZOEEE
RABGETEE R E N AR ZRGET - AR EINEN - Ba R
b 59% ~ RS IR INE AR F D 37% ~ 25 NEk/D 45% ~ SET A ERD 60%

DRIREE 2 T A O TRV 21% > MEARHR SRS TR ~ REUR RV FER
5T Al 28 - WEFEARE/) 39.4% ~ HHIEREC) 62.6% ~ AR 20.3% ~ FEAGIRD

43.9% - NI AR BN S i RE AR ERII T2 & - DT TR -

25 ZEEAENEE eSS
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® Port of Anchorage

Cherry Point ¥
Tacoma @

Lower Columbia River @

Humboldt Bay @

San Francisco Bay ¢

Los Angeles/Long Beach @

Lake Charles
Sabine Nech
Houston/Galveston

Matagord
Corpus Christi

® soo Locks
New Haven
ew London
Narragansett Bay
Toledo § Lape Cad
Cuvabaga @ ' New York/New Jersey
Delaware Bay

& / Chesapeake Bay

Lower Mississippi
Pascagoula @ Charleston Harbor
\:Moblle Bay:,KjSavagnah
ing's Ba:
Sacksonville
,Tampa Bay

Port Fourchon Port Everglades

Morgan City Miami
PORTS
® oOperational
A 4 Future
S 322 N
26 i BT Bl 2148 0 AT
TAN PSS Tampa Bay, FL 1991 August 1
Y N Mew York/MNew Jersey Harbor 19949 July 2
SAMN FRAMCISCO San Francisco Bay 1995 July =3
GALWESTOM Houston/Galwveston Bay 199 July 4
MNARRAGAMSETT Marragansett Bay 2000 July p=3
La/sLE Los angeles/Long Beach 2001 July L=
SO0 LOCKS Soo Locks 20071 June -
AMNCHORAGE Port of anchorage 2002 July s
DELAWVARE Delaware River and Bavy 2002 July =
CHESAPEAKE Chesapeake Bay - North and South 2003 July p el
TACO MW A Tacoma 2002 July 11
MNEW HAWEMN Mew Hawean 2004 July 12
COLUMBLA Lower Columbia River 2005 July 13
MMOBILE robile Bay 2007 December 14
GULFPORT Sulfport 2002 June Remowved
PASCAGOIL LA Pascagoula 20032 August is
MISSISSIPPI Lower Mississippi River 2002 October i1ic
LAKE CHARLES Lake Charles 2009 Maay 17
SABINE-MECHES Sabine-Meches 2010 Maay 18
CHERRY POIMNT Cherry Point 2010 Mowvember 19
HUMNMBOLDT Humboldt Bay 2012 July 20
MNEW LONDOM Mew London 2012 December z1
CHARLESTOM Charleston Harbor 2012 May 22
JACKSOMWILLE Jacksanwville 2014 June 23
PAOCRGAMN CITY Plorgan City 2015 M1any 248
PORT FOURCHOM Port Fourchon 2015 July 25
SN N N AH Sawvannakh 2016 July 26
CAPE COD Cape Cod 2016 July 27
CUYAHCOG A Cuyahoga River 2016 August 28
PATAGORDA MMatagorda Bay 2017 October 29
PALARAL PATami 20138 January IO
EVERGLADES Port Everglades 2012 Feburary = u |
CORPUS CHRISTI Corpus Christi Bay 2012 May 22
TOLEDO Toledo 201= August =3

27 Sl BIIHRr B 2y
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IMPACT OF PORTS®
BEFORE AND AFTER INSTALLATION

ALLISION RATE COLLISION RATE GROUNDING RATE TOTAL RATE
0%

-10%
-20%

DIRECT BEFORE AND AFTER COMPARISON OF 7 LOCATIONS

Source: United States Army Corps of Engineers, CPT Database; United States Coast Guard, MISLE Database

28 JEFRIR LM S AR o

ARIAZ P TSI A RS RN - RS R BUE R BB iR (R (i
HUH] Z:47(Search And Rescue Optimal Planning System, SAROPS)#ET TABLEE > M THER(T:
% BB E R ER e SR LI BRSO E R 248 - 2R
SHHEERARL(GIS) ~ KRR [FIAE EIAE(CMF-L) ~ ArcMap DLURAER T EAI(SAR
Tools) » TR (EEERA B 2470 F B P Taea T N RSB b it 2 1R BT B b (& 2 1= HARHY
SRR > DURCH A AT U AR R Ry 2 > ST B e KiEE3 (Possibility of
Success, POS)HfEE 5155 » FLot ArcMap JyfORUE B B A AT [ 2 B 148 8 25
IR A GE(GIS) BRI R AT T4E Bl (ESE © ArcMap et &R Z LA -
DI &R R e b > 3 DU R T 2R » B A A4 (GIS) Ryt B B 5
1230 (RBIEX ArcMap HIEHVET TR - 52 > B DI IR AE 2t i
 Ditetif=ats » S2UElE - E/EE RHE - fieR - R > DUHEATAERE
afl » CMF-L(Common Mapping Framework - Lite) /255 /i = [ 8 ¢ (5 F FTaea T Z AR TR
EEEIEIZRRE - TE(EEMAEE > FREAFA ArcMap BIHHIDIAE » e BHERoR &
FHETIERGTE ZRRIFR K - BTN AR B &R AR T A - DR D5 #R
I EIERETE o IS o BB A BB E T O SRR A A B R
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iE 5 IRIEERMEIIRES (Environmental Data Server, EDS) » f2HL & FHAVIREEE R - BfEE
BRI AR T ES(SAR Tools) Al f— 817 HYE FHRE R - HEYERSE
BTSRRI B 245 LR R A4 E AR = R E T A -

TEHRF B B B 240 L B EE 2 - S J4aHiE (CMF Base Map) »

JBEH Bl (Ocean Base Map) ~ fii25[&|(Aeronautical Chart) ~ 2 [&(Topographic

3

Maps) ~ T 552 {4 8 (World Imagery) ; IAEFAEEREZ Sim Mode J7Ta] Al 8% —ff%
Normal(5000 {1 » Fast && 2500 {[&#iIF > Comprehensive & 10000 {E#frT) 5 $1% /5
Rt B RN EIERIAVEEEE - EREINY Slipery Bi5EF - M2 RHEES) © 35
JiH Sticky BFE/VEE - K220 - (R A E) > Both Z5&A AIAES 50% ; $H¥HEZR
HY AR E E AR EEAS - FIa Ry 10 AR ~ A - ARIEES » fRE S E]
Fdn T S b H AR R BT -

BB EEGIRATRA - R R TG A A R a7 - SRS
R R R ARE A B R S5 A i B 75 .00 (Center for Operational
Oceanographic Products and Services > Coops)i& 2P0 i = B T i R T2 CF
PR Bk RS T O AR SR AR RS AR 29) - BEME S BIRE b~ FR SRR KAl
RERMT A0 S » AN SO ——FRAC - (H R HE DL NS EE r FrE PR S &
TS REER B ARG EER - BREER - BN EEBEAEHIE 28]
IR~ TBR BRI EIR R AR TORETRERE - (RIERUE B B A S e 2= B AT A
HIsIZ 28 R EEBHERU RS - ST AR EE S R AR - B S
THER B BUSHIE KK ERE » WARHAEREE RS ZUL - IR STERE R B 245 -
— R E R A\ BB IR B 24 BRI - DRI 4655 R B R AR
SFAERE G BUS SBI3s AR s 0 B UG A5 S AR R B R & E ZHIR
> HpaaBUiER a0 - FOf ~ BERE ~ RE ~ WY ~ BRE) NEE

TRV (8 7T &) -
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Director

Richard Edwing
Chief Scientist |
‘ Gregory Dusek R | Program Managers
Deputy Director Chief of Staff Maritime Services — Darren Wright
1 1 Resilience — Audra Luscher
Technical Director Ellen Clark ﬁ\ Brent Ache Mapping & Charting - Laura Rear-McLaughlin
Peter Stone L l | : ‘ Ecological Forecasting — Allison Allen
[ [ ]
Engineering Division Field Operations Division (o] graphic Divisi Inf ion Sy Divisit
Chung-Chu Teng, Chief Kate Bosley, Chief Pat Burke, Chief \ Andrea Hardy, Chief
I ‘ T T T
Adria Schneck-Scott, Richard Bourgerie, Paul Bradley, Amanda Wallace,
B Deputy B Deptty o Deputyi ) [ Deputy
Systems Support & Engineering & Atlantic Operations Pacific Operations | Plannii itoring Prod & Services
Evaluation Branch Development Branch Branch Branch | & Analysis Branch Branch

Scott Mowery, Chief |  Manoj Samant, Chief David Lane, Chief = Rolin Meyer, Chief Carolyn Lindley, Chief Gerald Hovis, Chief |

< » < > < »

» - B - > < > <
Ocean System Test & Pacific Field Coastal & Estuarine Se &
Design and G Datums Team | clrlty
Evaluation Program Engineering Team (DDET) Mid-Atlantic Field Operations Team Circulation Analysis Michael Michaiski| | Infrastructure
{OSTER) Vacant Operations Team Steve Bassett Team (CECAT) \ Robert Aspinall
_ Bob John Steph Chris Paternostro i
. — Configuration and Seattle Instrument — - Data ! i
Chesapeake Instrument > fig: and Great Lab (SIL) Data‘Monl!o'Ing & Team (DPT) & Application Support
| Lab (CIL) Team (COET) Lakes Field Caleb Gostnell Analysis Team (DMAT) Janet Culp Vacant
| Chris McGrath s e Operations Team Paul Fanelli S
- Albert Sanford User Services Operations &
Modeling Team ::";' [(;ST) Desktop :l‘l':‘“m
Gulf of Mexico Field Aijun Zhang g ] BobertSilum
Operations Team —_— ~
Grace Gray Hydro Planning
Skt e Applications & Analysis Team (HPT)
Team (AAT) Colleen Fanelli | !
Updated Morch 2016 Colleen Roche B

[ 29 JARAF TS e LR S U AH AR 2R

e AT B E A U L A e RS B PR U Y > P RS I B 2 £ U
FYE GRS (HYCOM, hybrid coordinate ocean model ) 15BN H B s
(Navy Research Laboratory ) FUAT/EHET ; EEEZFFERREER - BREAE
(R P PO RUB AR & 2 TR & AR SR U E AR Y o B SR EEOA - E3 A RUER
B AV RIS BRI - AR R RS UHIEES - (HiRRR TR 25K
RIS - e BUEEE A V) B AR AR ~ B - BUE—F 7
s > NEERRAK > BRI E NRETRRCA 4RI - S0 AR > 5
KSR IR IR BT B R K - W RBIE N - R85 R SR R R
R HEIT 5 B ASTLROH BT K e -

FFEAREEERERE RN %40 (1008, Integrated Ocean
Observing System ) BLIEGRITIFIIEE(LIRTERE M - WATERUBEHE 245 5
REFZ R RS R AN R RS » (R SR EAR S B2 » 55
[ B o i SR A E A A B R - M IE AT R A P i S R Bl A4 2
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WF - e DA RERR R R H A fHEE & (TCARI, Tidal Constituent And Residual
Interpolation) » DS BEFAZUEBAERARY 28 - A 30 » S EE HUAY BT T 2 RG]
WHEAERHE » HpEE = AP H TR S E I N ENER - A=Ak
J777%(Delaunay triangulation Method) » [ 31 5 e JIfr 04T - AlE 32 5%t
FIFHREAZ 3 4@ 33 NI RUE B E S o Bl oy -t n] 2 A _E Ao RRRI A
S A HE TR S S R 5 - M RERI A R B R A TSR LL Y - DRI
HY AR -

wildlife =&

2

9458779 NAKCHAMIK ISLAND, KUJUIK BA’

£ niakchak *

9458964 HUMP ISLAND, KUIUKTA BA' . N M
Alaska '3“d 9458519 CHOWIET ISLAND, SEMIDI ISLAND]
9459016 MITROFANIA ISLAND) Penlnsula Bo
N VV R

9459450 SAND POINT, POPOF ISLAND

9459758 DOLGOI HARBOR. DOLGOI ISLAND] 4 9458293 CHIRIKOF ISLAND

30 TCARI, Tidal Constituent And Residual Interpolation

31 Delaunay triangulation Method
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] " " [
g
E &

&l 32 BT 33 RIS
TR TN (TSS, topography of the Sea Surface) %% F > ZHE BN E 11T

YEETH(LMSL, local mean sea level)fy 1988 410 FEFE B A4 F LA T2 (NAVDSS, the
North American Vertical Datum of 1988) » #[1[&| 34 > Z 4GV IEEET ~E N E Y S

5 RBIEI SRR SRR B AL N — UBRE I (TS ThT 354 - BIL07E

—Departures of‘NAVDSS from Lo!c.'al Mearn Sea.Lc\el

34 NAVDS8

PaRAE e - HATAA 8 (B TR oA IE - QU6 35 - #E—2b3fiE
sl B TP HYALEE B2 (610-680nm ) 2R FE (A E Y751 ~ $REE LIFE R EMVIEL - AfE

36 - 4LEORIURALELE: - s OBLCFMIAINS » JMRF 0.001 FERVAEFS I A 2R P

(TSS)HETTHESEE - $RTTHHEACHYRETERE » 408l 37 » BFHAE P S i b 2 A A A e (ELA

38 » FEHHAETHHGETIEEE - DUV REE BB AKEBR R G E R RAEE

SRR - BEHEEF - PR R R 2 BOE R A R R A
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L EUIRSH S BEE SRS - R R A RE RO TR R e 2 I -

Tote Btateen
o e \

o%-.01

= 35 ] 36

-~ Tide Station
TSS generated using Altimetry and Tide Swation input (filtered)

0.5 ~
0.5 -0.176
0.176 - 0.199
0.199 -0.219
0.219 - 0.245
0.245 - 0.294
0.294 - 0.333

&l 37

ITRFxx

MHW, o7 = 1.6 cmn

o=28cm

MHHW, o = 1.6 cm MLLW, 0 = 1.6 cm

NGVD23,

g=18.0cm MTL, r = 1.6 cm DTL, o = 1.6 cm

=l 38
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!

SR 5 R R RAEE SRS B RO G B IR U R - B3R
HAEE R REEE E AR V) BN 2 49k | diE 39 5 B ry RS AE I E
SR R BhE T (ASCIRC, Advanced Circulation Model) » i EASE R[] 52 /£ A
PE IR E b= TP Y R BB T - 20 40 5 M R A SRS R
N4 £(TCARI, Tidal Constituent and Residual interpolation) {722 [ _F N ZAVERZE - Y[E
41 3 R A B R AR s b o AETTER S AT - 20iE 42 5 A —2RAERL
FEHER FEUAERS -

=
o

=
Pl

EHT

39 WHEERTUIEIR Z 481 40 ASCIRC

41 TCARI 42 EEFTEEE T

P ERFEZOFEE R RSN - EE2EEZRFES)5 (National
Weather Service ; NWS) ~ EEEHZ2/5,F/5 ( National Ocean Service ; NOS) ~ EFH[FZZ
B AEZESS (National Marine Fisheries Service ; NMFS) ~ ERIEIZFIREF 2 - HIE &
EiR#s 0 (National Environmental Satellite, Data and Information Service ;
NESDIS) ~ JEF K K EFZEH0s (Office of Oceanic and Atmospheric Research ; OAR) »
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K& - 5TEFI475EE (Office of Program Planning and Integration 5 PPI) KB 22 &+ 5%
KALEZTE E % (National Oceanic and Atmospheric Administration Commissioned
Officer Corps, NOAA Corps ) » [[L R PSSR EE ~ igeE ~ 220 ~ B - IBIAIR ~ 956
INFEEA K (United States Public Health Service Commissioned Corps ) —#5 DA EZEHEH
I - EREBUFECELAFERAVEA - NIERTESHERRS - A% - RE
B5 - BEFENERESTRVESE - AR RHVRE RER A BHEEER
fEHLR ~ BRTERAVEDS - RS - ZRNIUKIIEFEER - W5 TR ER
SL > EREECREIVECMEEEEE S - DINERSIEKE - SREUEEAVH R AER |
SABTERUIT TE0eZ ) T g  TRAEREE ,  TRERE L K TS
% WRZOMEBEB RN - EEEICE DB - ERE AN —REEIT
#E %  REWE FRE AR ORI & BG5S R SR A Y
RERHVR - BRERERRE - NIRRT CREE E#ENR 7B h w2k F
PRIEFE VRSN - BILEFHES] - BIESHEAEN N BIRBEARIBR A EIK - sE
R SRR AN > B HEERAT ARG E > DULIREIHRE) ~ 567% - {F
RIT IR OB SR - TS RE SR S S =R A B /T ~ A

BRI Z S AR - BRERAR - DERS BB REEN -
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— L

HTAEACA N R R H B Ml ROSR S ARG SO =B IR BIEE

s > EURSRA - BT HY R RN R SRR - B IR SR ROAOR - §#
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