MICROCOMPUTER APPLICATIONS FOR COASTAL ENGINEERING (MACE)

PURPQOSE: This note discusses a series of microcomputer programs
avallable at the Coastal Engineering Research Center that can be
used in the practice of coastal englineering.

MACE CONTENTS: Microcomputer Applications for Coastal
Engineering (MACE) Is a collection of self contained
microcomputer programs that perform tasks common to many coastal
engineering projects of the Corps of Engineers.

MACE programs may be placed in one of the following categories
ide eievation and current estimates

A. TIDEHT - Tldal elevation estlimates

B. TIDEC - Tidal current estimates

- -
]

1.

2. Statistical analyses for derivation of designh criteria
A. WAVDIST1 - Extremal significant wave height
distribution (ieast squares fit)
B. WAVDIST2 - Extremal significant wave height
distribution (method of moments)
C. FWAVOCUR - Frequency of wave occurrence

3. Volumetric estimates
A. DUNE - Estimation of storm [nduced dune erosion

4, Cost-effective optimization

A. BWCOMP - Comparison of breakwater volumes and costs

B. BWLOSS1 - Estimation of economic losses as a function
of wave helght

C. BWLOSS2 - Estimation of economic losses from
transmitted waves

D. BWDAMAGE - Estimation of long-term damage to

rubblemound breakwaters

5. Wave forecasting
A. HURWAVES - Hurrlicane wave parameters

Other microcomputer programs previously included in MACE but now
Incorporated Into the Automated Coastal Engineering System (ACES)
(CETN-VIi-20, March 1988) inciude HUDSON, WiND, SHALWAVE,

S INWAVES, JONSWAP, WAVFLOOD, WAVTRANS, WAVRUNUP, TOEPRO, and
QOVERTOP.
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DESCRIPTION QF MACE APPLICATIONS: A brief description of each
program fol lows.

TIDEHT - Thls program estimates the eievation of the
water surface at any time or the time at increments of
elevation based on the predlictions of the National
Oceanic and Atmospheric Administration (NOAA) "Tide
Tables."

TIDEC - This program estimates the tlidal current speed
at any time based on the predictions of the Nationai
Oceanic and Atmospheric Administration (NOAA) "Tidal
Current Tables."

BWCOMP - This program calculates breakwater volumes and
costs, demonstrating the effect of varying breakwater
slopes on wave transmission, the cholce of armor size
and shape, and overaill voilume.

HURWAVES - This program estimates the maximum gradient
windspeed, the maximum sustained windspeed, the maximum
signiflicant wave height, and the maximum significant
wave period for slow-moving hurricanes.

BWLOSS1 - This program is intended to aid planners of
coastal structures which provide protection from wave
attack by deriving an empirical mathematical expression
reilatling economic losses from wave effects to the
responsible significant wave height. These losses
Include the property damage or Iinefficlencies in a port
operation which the structure Is intended to reduce or
prevent. The program optionally provides an estimate
of expected annual economic losses due to wave attack,
given the parameters of the long-term (extremat)
cumulative probability distribution of significant wave
heights. The detaliied technical basis for appllication
of BWLOSS1 in a breakwater optimization process iIs
presented by Smith (1986).

BWLOSS2 -~ Thils program flts a fong-term cumulative
probabillty distribution to transmitted wave helight data
and estimates expected annual economic losses due to
wave attack after a protective breakwater has been
built. The program is Intended to ald In the definition
of Incremental economic benefits attributable to a
breakwater design, not to estimate potential damages to
the breakwater I[tself. The detaliled technical basis for
appllcation of BWLOSS2 in a systematic optimization
procedure for design of rubble-mound breakwater cross
section is dliscussed by Smith (1986).
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WAVDIST1 - This program estimates the parameters of
three commonly applied probability distributions
(Extremal Type |, Weibull, and Log-Extremal) used in the
prediction of extreme wave conditions. The program
assumes that all the wave height properties of a storm
sea can be represented by the significant or spectrally
based (zero moment) wave height. Extremes are typlicaily
defined as those events in which the peak conditions of
the storm exceed a subjectively set threshold. It Is
suggested that this threshold be set to yield an annual
average number of extreme events of one or more. A
discussion on the confidence of predicted extreme values
is given in CETN-1-5 (1985). WAVDIST! computes the
parameters for each distribution by a least squares fit.

WAVDIST2 - This program |Is an alternate version of
WAVDIST1 that estimates the parameters by the method of
moments.

BWDAMAGE ~ This program estimates the expected damage
and ||l fe cycle costs of related maintenance and repairs
of a rubblemound breakwater. A comprehensive dliscussion
of this method Iis found In Smith (1986).

DUNE - This program predicts storm Induced dune eroslion
given an initial profile shape, storm surge level,
sediment size, and a wave heilght. The results of this
program can be used to estimate the impact of a
particular storm on a dune profile and as an aid In the
design of beach and dune construction projects.

FWAVOCUR - This program determines how frequently a
certain wave might occur. FWAVOCUR calcuiates a non-
encounter probabitity for a glven wave height over time.

AVAILABILITY: The MACE | ibrary is contained on three double-
sided double-density diskettes or one high-density diskette and
may be obtalined from Ms. Gloria J. Naylor at (601) 634-2581 of
the Engineering Computer Programs Library Section, Technical
Information Center, US Army Engineer Waterways Exper iment
Station, PO Box 631, Vicksburg, Mississippl 39180-0631.

ADDITIONAL INFOQRMATION: Individual Coastal Engineering Technical
Notes describing MACE programs are being removed from the
Technical Notebook. Documentation for the remaining MACE program
is still available. Documentation requests and questions
concerning the application of MACE programs can be directed to
Mr. Doyle L. Jones at (601) 634-2069 of the Coastal Engineering
Research Center’'s Coastal Design Branch.

BREFERENCES:
Borgman, L. E. 1875. "Extremal Statistics in Ocean

Engineering", Proceedings, Civil Engineering Iin the Oceans |11,
Vol. 1.



Borgman, L. E., and Resio, D. T. 1977. "Extremal Prediction in
Wave Climatology," Ports 77, Voil. |., New York, NY.

Borgman, L. E., and Resio, D. T. 1982. "Extremal Statistics in
Wave Climatology," Topics in Ocean Physics, Soc. ltalina di
Fisica, Bologna, ltaly.

Defant, A. 1961. Physical Qceanodraphy, Vol. 2, Pergamon Press,
Elmsford, New York.

DeGroot, M. 1975. Probablility and Statistics, Addison-Wesley
Publishing Co., Reading, MA.

Harris, D. L. 1961 “Tides and Tidal Datums in the United
States," CERC Special Report No. 7, US Army Engineer Waterways
Exper iment Station, Vicksburg, MS.

Ippen, A. T. 1866. Estuary and Coastline Hydrodvynamics, McGraw-
Hill, Inc., New York.

|saacson, M., and MacKenzie, N. 1981. "Long-term Distributions

of Ocean Waves: A Review," Journal of Waterway., Port. Coastal
and QOcean Division, ASCE, Vol. 107, No. Ww2.

National Oceanic and Atmospheric Administration. 1984. "Tide
Tables, 1985, High and Low Water Predictions," National Ocean
Service, Rockville, MD.

National Oceanic and Atmospheric Administration. 1984. "Tide
Current Tables, 1984," Natlonal Ocean Service, Rockville, MD.
Sargent, F. E., and Birkemeier, W. A. 1985. "Application of the

Dutch Method for estimating Storm-induced Dune Erosion," CERC-82-
2, UsS Army Englneer Waterways Experiment Station, Vicksburg, MS.

Seellig, W. N., 1980. “Estimation of Wave Transmission
Coeffliclents for Overtopping of Impermeable Breakwaters," CETA
80-7, Coastal Engineering research Center, US Army Engineer
Waterways Exper iment Station, Vicksburg, MS.

Shaw, S., 1981. "A History of Tropical Cyclones in the Central
North Pacific and the Hawaliian Island, 1832-1979," National
Weather Service, US Government Printing Office, Washington, DC.

Shore Protection Manual. 1984. 4th ed., 2 vols, US Army
Engineer Waterways Experiment Station, Coastal Engineering
Research Center, US Government Printing Office, Washington, DC.

Smith, 0. P., 1986. "Cost-Effective Optimization of Rubble-
Mound Breakwater Cross Sections," Technica! Report CERC-86-2,
Coastal Engineering Research Center, US Army Engineer Waterways
Exper iment Station, Vicksburg, MS.



CETN-VI-1l6

DT TOTITY

ReEvionrD

3/89

US Army Engineer Waterways Experiment Station, Coastal
Engineering Research Center. 1985. "Reliability of Long-Term
wWave Conditions Predicted with Data Sets of Short Duration,"
Coastal Engineering Technical Note [-5, Vicksburg, MS.

US Army Engineer Waterways Experiment Station, Coastal
Engineering research Center. 1988. "Automated Coastal
Engineering System (ACES)," Coastal Engineering Technical Note
V1I-20, Vicksburg, MS.

vellinga, P. 1983. “"Predicitive Computational Model for Beach
and Dune Erosion During Storm Surge," Proceedings, Coastal
Structures 83, Washington, DC.



