Datums and Tides

Mean Low Tide versus Mean Lower Low Water
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Measuring Water Depths

ABoats, Airborne LI DAR,i Sat e
Differences?

A Sensor Positioning
1. GPS
2. Laser

A Sensor motion
1. Roll
2. Pitch
3. Heave



Airborne LIDAR




Satellites
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Variations in Water Surface
Elevations

A Tides

A Waves

A Standing Waves (Seiches)

A Meteorological (wind, low/high pressure, storms)
A Earthquake (Tsunamis)

A Flow (Rivers, & Lakes/Reservoirs)

A Large Vessel Motion

A Climate Change/Tectonics



Why Do We Care?

A Accuracy of Result
A Repeatability of Result
A Comparison with Other (land) Data

A Relationship to Sea Level



Corps Error Budget Tables

Inland Navigation

Turning basin

Coastal entrance Coastal offshore

Min river slope 2 ft tide range 4-ft tide range 8-ft tide range
Staff gage < 0.5 mile Gage < 1 mile Gage = 2 mile Gage > 5 mile
12-f project 26-ft project 43-ft project 43-ft project
<26-ft boat <26-ft boat <26-ft boat &o-fl boat

Error Budget Source No H-P-R Mo H-P-R Mo H-P-R H-P-R corm

Measurement system accuracy 0.05 0.05 0.1 0.2

Velocity calibration accuracy 0.05 0.1 0.1 0.15

Sounder resolution 0.1 0.1 0.1 0.1

Draftindex accuracy 0.05 0.1 0.1 0.1

Tide/stage correction accuracy 0.1 0.15 0.25 0.5

Platform stability error 0.03 0.2 0.3 0.25

Vessel velocity error 0.05 0.1 0.1 0.15

Bottom reflectivity/sensitivity 0.05 0.1 0.1 0.2

RMS (95%) +037ft +066ft + 090t +1.321t

Allowed per Table 3-1 +051t +1.0 ft +1.0ft +2.0ft




HOME » OCEAN FACTS » WHAT I5 A SEICKE?

hat is a seiche?

4

seiche is a standing wave oscillating in a body of water.

This animation shows a standing wave (black) depicted as a sum of two propagating waves traveling in opposite
directions (blue and red). Similar in motion to a seesaw, a seiche is a standing wave in which the largest vertical
oscillations are at each end of a body of water with very small oscillations at the "node,” or center point, of the
wave. Standing waves can form in any enclosed or semi-enclosed body of water, from a massive lake to a small
coffee cup.




Mississippi River
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Figure 21. Relative sea level change at several locations in the U.S.

U.S. Army Corps of Engineers Hydrographic Survey Manual




Tides

Common Terms

Tide curve

High _ Tidal Period
Tide : The alternating rise and fall of i : High
water levels with respect to land \ Water /
Tidal Current : Horizontal motion Rjgge \ / & /
resulting from rise \\ // \\ //
& fall of water levels — Low Py g

ater

Tide Range : difference in height e b S
between highest high & lowest low ¢ >
Tidal Period : Time between successive
lows or highs (Average ~12.4hs)
Tidal Frequency : How often 1 Tidal Qurrent
tidal period occurs per day Strength of Flood

(Average ~1.9 cycles per day) thn 7

l Slack; Ebb Begins Flood
Mean Sea Level : okn. Time
Average height of USIack; Flood Begins Ebb
sea surface -kn.

Strength of Ebb




Tide Generating Forces

Summary of Tide Generating Forces
Astronomical Forces:
A Gravitational pull of Moon creates bulge directly beneath Moon

A Centrifugal forces due to the Earth-Moon o6rstation creates second bulge opposite of
Moon.

A Variations in the positions of the Moon & Sun relative to the Earth produce monthly
variations in tides.

A Variations in the path of the Moon about the Sun produce decadal (18.6 yr)
variations in tides

AVariations in the distance of the Earth/Moon from the Sun/Earth due to their elliptical
orbits produce annual/monthly variations in tides.

A Variations in the declination of the Moon produces daily variations in the tides.

lides:
A Deterministic; predictable
A With enough water level data, the tides can be predicted indefinitely for that location



Water Depths to Elevations

Datums (Vertical)
Terrestrial

A NGVD29
A NAVDSS8
A Mean Low Tide

Sea Level

A Mean Sea Level
A Mean Low Tide
AaSFy 1T A3IK CARSXXXXXXXXXXX)

Plant



The following slide is taken directly from the NOAA/TCOON web sites pages
that gives the official relationships for the various Sea Level Datums (Mean
Sea Level and i t Uasious statistical offsets) and the Land (Terrestrial)
Datums (NAVD88 and Mean Low Tide) for the Rainbow Bridge on the Neches
River Channel. This location has been chosen because it is one of the
(currently) few NOAA tide gauge sites for which data is available in real time
on the internet, and has published the relationship between the Sea and
Terrestrial datums.

One thing should be borne in mind. Mean Sea Level changes both by
location around the coastline of the U.S. and over long periods of time. The
relationships at the Rainbow Bridge do NOT hold true anywhere else -
although the differences MAY be minor.



Rainbow Bridge (ft)

The relationships shown here are
given reference to an arbitrary

Gadtidrzy RFGdzYeo Tide Gage () | 10,249 fap
have changed this to make thingsS  erimary Bench Hark T
relative to Mean Low Low Water via # =2 — 6.267 BN

high level math (addition and

. High WL (&.4403
subtraction!!)

Curt WL £5.5352"

| - 4.957 MHHW Low WL ¢5.364>

=
_‘__.;-F" .

F- 4,449 ML
— 4.177 NAYDES
—— 3.099 MLY
Meters ™ 3.901 MLLW

Mean Higher High Water (MHHW) 1.511

Epoch Used
Mean High Water (MHW) 1492 4 1983-2001 11/05/2013 00:00 - 14/05/2013 23:02

—— Q.00 STHO Units are in £t

Mean Tide Level (MTL) 1.356

Mean Sea Level (MSL) 1.366
NAVD 88 elevation updated 5/2013, stated accuracy

is0.028m (about 1 inch)'hesedatumsare marked
Mean Lower Low Water (MLLW) : - preliminary until the 2013 levels are run.

Mean Low Water (MLVV) 1219

MNorth American Vertical Datum 1988
(NAVD88) ' CourtesyTCOON
Web Site

Station Datum (STND)







