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Ship Drift Analysis
West Coast of North America: Alaska to Southern California
HAZMAT Report 2000-2; April 2000

2.2 Drift Factors

When its propulsion or steering device fails, a ship will drift due to the combined effects of the wind, waves,
current, trim, and ballast. Tanker drift data has been studied with theory and models (Holder et al. 1981,
Lewison et al. 1981; Smeaton 1981). These models can be quite complicated with alarge scatter in predictions
based upon variationsin ship size, shape, orientation, list, degree of loading, and other parameters. Ship drift
factors are also important in U.S. Coast Guard search and rescue operations (USCG 1991), where tables relating
drift speed and angles for different vessels and environmental conditions are tabulated.

In addition to theoretical and test tank studies, industry records and questionnaires provide solid empirical
information for defining bounds to the problem. For example, Holder et al. (1981) summarized an Qil
Companies International Marine Forum study that sent a questionnaire to member companies and members of
the International Chamber of Shipping. A total of 196 evaluation periods using 47 ships were used in the study.
From the questionnaire returns, the direction and rate of the ship drift could be determined. Then, by subtracting
current vectors, the drift due to wind and wave forces for up to six hours at a stretch could be estimated. The
ships were divided into categories by size and load type. Smaller vessels were considered less than 200,000 tons
summer dead weight (SDWT). Larger vessels or very large carrying capacity (VLCC) are greater than 200,000
SDWT. The vessels were considered fully loaded or carrying ballast.

Figures 2 and 3 show the results for afully loaded and ballasted VL CC (> 200,000 SDWT). Thereisaloose
linear relationship between ship drift speed and wind speed, with the ship drift generally bounded between 2
percent to 10 percent of the wind speed.
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Figure 2. Plot of drift speed and wind speed for loaded VL CC.
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Figure 3. Plot of drift speed and wind speed for ballasted VLCC.

Figures 4 and 5 show the plot of the drift speed and wind speed for small vessels (< 200,000 SDWT). Again,
the ship drift is generally bounded between 2 percent to 10 percent of the wind speed.
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Figure4. Plot of drift speed and wind speed for loaded small vessel.
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Figureb5. Plot of drift speed and wind speed for ballasted small vessel.

The ships do not generally drift straight downwind, but show a drift angle to the wind. This drift angle can vary
60 degrees or more to theright or left. A similar maximum drift angleis reported in USCG (1991). Based on
datafrom Holder et al. (1981), there does not seem to be a clear relationship between the choice of drift angle
and wind speed, ship size or degree of loading. Figures 6 and 7 show a plot of the absolute value of the drift
angle and wind speeds for both large and small loaded vessels and ball asted vessels.
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Figure6. Plot of drift angle (absolute value) and wind speed for loaded vessal.
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Figure7. Plot of drift angle (absolute value) and wind speed for ballasted vessdl.

Since this study is not designed for any particular ship or configuration, it seemed best to consider arange of
choices for drift factors. Lacking specific knowledge of a particular ship configuration, the entire set of results
can be used. Where the drift factors are known for a specific case, the appropriate subset can be selected.

SHIP DRIFT TABLES
The final ship drift tables were computed by assuming that the ship would drift at a percentage of the wind
speed. For example, if the average onshore wind speed is 11 knots and the windage on the ship is 10 percent,
then the wind would move the ship toward shore at 10 percent of 11 knots or 1.1 knots.

The onshore ship drift tables for the five representative wind stations are presented as follows.

Middleton Idand, Alaska (61° 9.5' N, 150° 6.8' W)

Windage' Average Drift? Worst Case Drift?®
(knots) (knots)

10% 11 4.0

8% 8 3.2

6% v 24
4% 4 16
2% 2 8



North of Vancouver Idand, Canada (50° 52.0' N, 129° 55.0' W)

Windage' Average Drift? Worst Case Drift®
(knots) (knots)

10% 13 33

8% 1.0 2.6

6% 9 2.0

4% 5 13

2% 3 4

Columbia River Mouth, Washington-Oregon (46° 7.0' N , 124° 30.0'W)

Windage* Average Drift? Worst Case Drift®
(Knots) (knots)

10% 8 4.0

8% 6 3.2

6% 5 24

4% 3 1.6

2% 2 8

Off San Francisco, Northern California (37° 45.0' N, 122° 50.0' W)

Windage* Average Drift? Worst Case Drift®
(knots) (knots)

10% 13 33

8% 10 2.6

6% 9 20

1% 5 13

2% 3 7

Off Pt. Arguello, Southern California (34° 42.0' N, 120 58.0' W)

Windage* Average Drift? Worst Case Drift?®
(knots) (knots)

10% 1.3 2.7

8% 1.0 2.2

6% 9 16

4% 5 11

2% 3 5

The columns in the table represent the percent of drift:

1 Percent of thewind used for computing the speed of drift
2 Speed of drift for the average onshore wind condition

3 Speed of draft for the worst case onshore wind condition
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