
Datums and Tides

Mean Low Tide versus Mean Lower Low Water
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Measuring Water Depths

ÅBoats, Airborne LIDAR, Satellites, AUVôs/ROVôs ï

Differences?

ÅSensor Positioning

1. GPS

2. Laser

ÅSensor motion

1. Roll

2. Pitch

3. Heave
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Variations in Water Surface 

Elevations 
ÅTides

ÅWaves

ÅStanding Waves (Seiches)

ÅMeteorological (wind, low/high pressure, storms)

ÅEarthquake (Tsunamis)

ÅFlow (Rivers, & Lakes/Reservoirs)

ÅLarge Vessel Motion

ÅClimate Change/Tectonics



Why Do We Care?

ÅAccuracy of Result

ÅRepeatability of Result

ÅComparison with Other (land) Data

ÅRelationship to Sea Level



Corps Error Budget Tables





Av. Gradient = 0.5 feet per river mile

Mississippi River





U.S. Army Corps of Engineers Hydrographic Survey Manual



Mean 
Sea 
Level

Tide : The alternating rise and fall of

water levels with respect to land

Tidal Current : Horizontal motion

resulting from rise

& fall of water levels

Tide Range : difference in height 

between highest high & lowest low

Tidal Period : Time between successive

lows or highs (Average ~12.4hs)
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Tidal Frequency : How often 1

tidal period occurs per day

(Average ~1.9 cycles per day)

Mean Sea Level :

Average height of

sea surface



Astronomical Forces:

ÅGravitational pull of Moon creates bulge directly beneath Moon

ÅCentrifugal forces due to the Earth-Moonôsrotation creates second bulge opposite of 
Moon.

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

ÅVariations in the path of the Moon about the Sun produce decadal (18.6 yr) 

variations in tides

ÅVariations in the distance of the Earth/Moon from the Sun/Earth due to their elliptical

orbits produce annual/monthly variations in tides.

ÅVariations in the declination of the Moon produces daily variations in the tides.

Tides:

ÅDeterministic; predictable

ÅWith enough water level data, the tides can be predicted indefinitely for that location



Water Depths to Elevations
Datums (Vertical)

ÅNGVD29

ÅNAVD88

ÅMean Low Tide

Terrestrial

Sea Level
ÅMean Sea Level
ÅMean Low Tide
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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 itôsvarious 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.



Courtesy TCOON 
Web Site

The relationships shown here are 
given reference to an arbitrary 
άǎǘŀǘƛƻƴ ŘŀǘǳƳέΦ CƻƭƭƻǿƛƴƎ ǎƭƛŘŜǎ 
have changed this to make things 
relative to Mean Low Low Water via 
high level math (addition and 
subtraction!!)

NAVD 88 elevation updated 5/2013, stated accuracy 
is 0.028m (about 1 inch). These datumsare marked 
preliminary until the 2013 levels are run. 




