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Tidal Currents
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• As tide rises & falls, water moves laterally

– Rising tide = flood current

– Falling tide = ebb current

– Tide turns, current = zero at slack water
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• As tide rises & falls, water moves laterally

– Water is very shallow compared to wavelength

• Tidal wavelength 1/2 of Earth’s circumference

• “Orbits” compressed into long ellipses

– Horizontal motion much greater than vertical

Tidal Currents
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Tidal Currents

• Flood current as tide rises until slack @ HW
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Tidal Currents

• Ebb current as tide falls until slack @ LW
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Tidal Currents

• Maximum speed halfway between HW & LW
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Tidal Currents

• Speed proportional to volume of tidal exchange
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Tidal Currents
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• Currents in inland passages

– Large volume of water

squeezing into a narrow

shallow channel

• Admiralty Inlet

• Tacoma Narrows

– Thumb over the garden hose

• Volume of exchange reduced

• Speed of exchange increased

– Lag between the times of HW

& LW and those of slack
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Tidal Currents

• Currents in inland 
passages

– Sechelt rapids, BC 

(“Skookumchuck”, Indian

for “strong salt water”) 14 

knots

– San Juan Islands 4–5 kt

– Deception Pass 8 kt

– Admiralty Inlet 4 kt

– Tacoma Narrows 6 kt
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Skookumchuck

• Tidal rapids in both 
directions of tidal flow

– Visible drop in water level

• Standing waves
– www.surfingvancouverisland.com/surf/

st414skookumchuck.htm 

9 www.hightidetours.com/skookum.htm

www.rversonline.org/Skookumchuck.jpg
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Skookumchuck

• Tidal rapids in both 
directions of tidal flow

– Visible drop in water level

• Standing waves
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Tidal Height/Current Predictions

• Derived from decades of observations of tide 
levels & currents by federal researchers

• Fit to statistical relationships by computer

– 36 components of model include multiple aspects 

of lunar and solar gravity

• Variations in orbital parameters

– Different components are weaker & stronger at 

different locations

•  Quantifies effects of basin shape, etc.

– Statistical correlations only, not a model using 

formulas for physical laws
11
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• Tidal prediction models

– Govt. sells data to private publishers who print 

tables

• Tabulated in newspapers & phone books

•Maps also available with diagrams of tidal currents 

at different locations

– Can be approximated by a simple model with 6 

components of sun & moon

•Models available for PC & Palm Pilot

– Many web sites with tide tables

Tidal Height/Current Tables

12
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• Tidal prediction models

– Model implicitly includes effects of location, 

bathymetry, basin shape, etc.

– Reliable at predicting effects of astronomical 

factors and local bathymetry

• Small errors from approximations in model

– Other factors they can't predict cause errors 

•Winds & pressure change sea level by tens of cm

•Wind & river flow & floods affect currents

•Distance between location of computer prediction & 

your location 

Tidal Height/Current Tables
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• Tidal measurements now 
automated

– Data continuously transmitted 

to NOAA servers via satellite

– Posted to web for users

Tidal Measurements

14 www.nos.noaa.gov/education/kits/tides/tides11_newmeasure.html
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• Tidal prediction & measurements for Seattle

– Nov. 5-7 2006 http://tidesonline.nos.noaa.gov/geographic.html

– Effect of strong winds from S raising water level

•Maybe low barometric pressure too

Tidal Prediction Accuracy

15
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Tidal Height Predictions

• Predictions are calculated 
for a handful of “reference 
stations” (e.g., Port 
Townsend, Seattle)

– “Differences” in time & 

magnitude at nearby locations 

are tabulated

– Apply differences to reference 

values to obtain predictions at 

nearby locations

• “Differences " “corrections”

• Predictions are not in error16
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Tidal Prediction Scenario

17

• SCUBA diving fatality July 1995

– In San Juan Channel, near Friday Harbor, San Juan 

Island
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Tidal Prediction Scenario

18

• SCUBA diving fatality July 1995

– Did the divers confuse the tidal height and current 

predictions?

• Could have

mistakenly

dived at time

of strong

current,

rather than

at slack
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Tidal Prediction Scenario
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• SCUBA diving fatality 
July 1995

– Friday Harbor (San Juan 

Island)

•Nearest tidal height 

prediction

– San Juan Channel

• TIdal current reference 

station

– Port Townsend

•Nearest tidal height 

reference station
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Tidal Height Prediction Example

• Port Townsend, Dec. 
2005

– Predicted times of high 

& low water in column 1

•Military (24-hour) time

– Local Standard Time

•Convert to Daylight Time 

when needed

– Predicted heights in 

column 2

•Read high & low from 

values
20

*Highs

*Lows

*

*
*

*
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Tidal Height Prediction Example

• Port Townsend, Dec. 
2005

– Mixed semidiurnal tide

– Predicted heights in 

column 2

•Read high & low from 

values

•Higher high water (HHW)

•Higher low water (HLW)

• Lower high water (LHW)

• Lower low water (LLW)

21

*Highs

*Lows
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Tidal Height Prediction Example

• Port Townsend, Dec. 
2005

– Order of tidal stages 

changes through the 

month

•Read high & low from 

values

• Lower low water (LLW)

•Higher high water (HHW)

•Higher low water (HLW)

• Lower high water (LHW)
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*Highs

*Lows
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• Port Townsend, Dec. 2005

– When are spring & neap tides?

•New moon & quarter moons

Tidal Height Prediction Example

23
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Tides at Difference Stations

24

*

*
*

*

• Friday Harbor, San Juan Island

– Differences between times of H & LW

•Compared to Port Townsend reference

•HW +33 min. (later), LW +51 min. (later)

– Differences between heights of H & LW

•Compared to Port Townsend reference

•HW x0.91 (smaller), LW x0.92 (smaller)
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Tides at Difference Stations

• Predicted reference time + 
difference = predicted local time

– HHW  0528  + 0:33 minutes = 0601

• Predicted reference height x 
difference = predicted local height

– HHW  8.9 ft. x 0.91 = 8.1 ft.
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Tides at Difference Stations

• Friday Harbor, 12/1/05

– Same HW “differences” apply to HHW & LHW

– Same LW “differences” apply to HLW & LLW

– Differences same each year

•May be changed after further research

26

Tidal 
Stage

Port 
Townsend 
Time (PST)

Port 
Townsend 
Height (ft.)

Time 
DIfference 
(min.)

Height 
Difference

Friday 
Harbor 
Time (PST)

Friday 
Harbor 
Height (ft.)

HHW 0528 8.9 + 0:33 x 0.91 0601 8.1

HLW 0924 7.4 + 0:51 x 0.92 1015 6.8

LHW 1356 8.7 + 0:33 x 0.91 1429 7.9

LLW 2140 -2.6 + 0:51 x 0.92 2231 -2.4
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Tidal Current Prediction Example

• San Juan Channel 12/05

– Nearest current reference 

station to Friday Harbor

– Predicted times of slack 

current in column 1

•Military (24-hour) time

• Local Standard Time

– Convert to Daylight Time 
when needed

– Slacks are not the same

• *Before ebb
• *Before flood

27

*
*

*
*
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Tidal Current Prediction Example

• San Juan Channel 12/05

– Predicted times of 

maximum current in 

column 2

•Military (24-hour) time

• Local Standard Time

– Convert to Daylight Time 
when needed

– Predicted speeds of 

maximum current in 

column 3

• Knots = nautical miles/hr

• F= flood, E = ebb28

*

*
*

*
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• Port Townsend, Dec. 2005

– Spring currents faster & neap currents weaker

•New moon & quarter moons

29

Tidal Current Prediction Example
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Tidal Prediction Scenario

30

• SCUBA diving fatality 
July 1995

– Friday Harbor (San 

Juan Island)

– Turn Rock Light 

(nearest prediction to 

site of accident)

– San Juan Channel 

reference station
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Currents at Difference Stations

31

*
*
*
*

• Turn Rock Light (1.9 mi. NW of)

– Time difference for slack before flood

– Time difference for slack before ebb

– Predicted reference time + difference = predicted 

local time

• Slack before ebb 0526  + 0:20 minutes = 0546
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Currents at Difference Stations

32

• Turn Rock Light (1.9 mi. NW of)

– Time difference for maximum flood

– Time difference for maximum ebb

– Predicted reference time + difference = predicted 

local time

•Maximum ebb 1916 - 0:01 minutes = 1915



Oceanography 101, Richard Strickland ! ! Lecture 18 ! ! © 2006 University of Washington

Currents at Difference Stations

33

• Turn Rock Light (1.9 mi. NW of)

– Speed ratio for maximum ebb

– Speed ratio for maximum flood

– Predicted reference speed x speed ratio = predicted 

local speed

• Maximum ebb @ 1915 -3.9 E x 0.5 = - 1.95 kt
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• Turn Rock Light (1.9 mi MW), 12/1/05

Currents at Difference Station

34

Tidal 
Stage

San Juan 
Channel 
Time (PST)

San Juan 
Channel 
Speed (kt)

Time 
DIfference 
(min.)

Speed 
Ratio

Turn Rock 
Time (PST)

Turn Rock 
Speed (kt)

Flood 0122 +4.3 + 1:22 x 0.4 0244 +1.72

Slack 
<Ebb

0526 0 + 0:20 - 0546 0

Ebb 0758 -2.2 - 0:01 x 0.5 0757 -1.1

Slack 
<Flood

1107 0 + 1:19 - 1226 0

Flood 1309 +1.3 + 1:22 x 0.4 1431 +0.52

Slack 
<Ebb

1511 0 + 0:20 - 1531 0

Ebb 1916 -3.9 - 0:01 x 0.5 1915 -1.95

Slack 
<Flood

2236 0 + 1:19 - 2355 0

Oceanography 101, Richard Strickland ! ! Lecture 18 ! ! © 2006 University of Washington

• Friday Harbor vs. Turn Rock Light, 12/1/05

• Lesson:

– Don’t

dive

using

height

tables!

– H & L

may

be 2+

hours

off

Compare Heights vs. Currents
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Tidal 
Stage

Turn Rock 
Time 
(PST)

Turn 
Rock 
Speed (kt)

Flood 0244 +1.72

Slack 
<Ebb

0546 0

Ebb 0757 -1.1

Slack 
<Flood

1226 0

Flood 1431 +0.52

Slack 
<Ebb

1531 0

Ebb 1915 -1.95

Slack 
<Flood

2355 0

Tidal 
Stage

Friday 
Harbor 
Time (PST)

Friday 
Harbor 
Height (ft.)

HHW 0601 8.1

HLW 1015 6.8

LHW 1429 7.9

LLW 2231 -2.4
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• Friday Harbor vs. Turn Rock Light, 12/1/05

– H & L

water

do not

match

well with

slacks

– Typical

of narrow

channels

with strong

currents

Compare Heights vs. Currents
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