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ABSTRACT 

A glossary of terms used by coastal engineers is presented. The 
terms apply to such subjects as waves, tides, littoral processes, shore 
protection, shore structures, and coast al geomorphology. Primary sources 
are cited. 

FOREWORD 

Shore Protection, Planning and Design, Technical Report No.4 (TR-4) 
and its glossary were revised in 1961 (2d edition) and 1966 (3d edition). 
In preparing the glossary for the first edition of TR-4, a glossary pre­
pared at the University of California by Robert L. Wiegel was of special 
value. Weigel's glossary was published in July 1953 by the Council on 
Wave Research, the Engineer Foundation, as Waves~ Tides~ Currents~ and 
Beaches: Glossary of Terms and List of Standard Symbols. 

With increased interest in coastal engineering, new tenns are being 
devel oped and progress toward a more complete and accepted understanding of 
existing terms is being made. The purpose of this Miscellaneous Paper is 
to present the latest definitions of ter ms used i n the coastal engineering 
field. The primary sources used in the compilation of this glossary were: 

American Geological Institute (1957) - Glossary of Geology and Related 
Sciences with Supplement. 2d Edition. 

American Meteorological Society (1959) - Glossary of Meteorology. 

U.S. Army Coastal Engineering Research Center (1966) - Shore Protection~ 
Planning and Design~ Technical Report No.4. 3d Edition. 

U. S . Coast and Geodetic Survey (1949) - Tide and Current Glos8ary~ Special 
Pub lication No. 228. Revised (1949) Edition. 

U.S. Navy Oceanographic Office (1966) - Glossary of Oceanographic Terms~ 
Special Publication (SP-35). 2d Editi on . 

The glossary was compiled by Richard H. Allen, Chief , Publications 
Branch under the general supervision of George M. Watts, Chief, Engineering 
Deve l opment Division. 

The glossary was reviewed by members of the Coastal Engineering 
Research Board, the Office of the Chief of Engineers, and the U.S. Army 
Waterways Experiment Station. CERC is grateful for the valuable sug­
gestions provided by these reviewers. 

At the time of publication Lieutenant Colonel Don S. McCoy was 
Director of CERC; Thorndike Saville, Jr. was Technical Director. 

NOTE: Comments on this glossary are invited. Readers who find omissions 
or errors are encouraged to submit their suggestions. 

This report is published under authority of Public Law, 79th Congress 
approved 31 July 1945, as supplemented by Public Law 172, 88th Congress, 
approved 7 November 1963. 



A GLOSSARY OF 

COASTAL ENGINEERING TERMS 

ACCRETION - May be either NATURAL or ARTIFICIAL. Natural accretion is 
the buildyp of l apd s gl e ly by t he aC,tion of t he forces of nature· 
on a BEACH by deposition of wat erborne or airborne material. 
Art ificial accretion is a simil ar buildup of land by reason of an 
act of man, such as the accreti on formed by a groin, breakwater, 
or beach fill deposited by mechanical means. Also AGG RADAT ION. 

ADVANCE (OF A BEACH) - (1) A continuing seaward movement of the shore­
line. (2) A net seaward movement of the shoreline over a specified 
time. Also PROGRESSION. 

AGE, WAVE - The ratio of ~ veloci ty ~ ~ veloci ty (in wave fore-
casting theory) . -

AGGRADATION - See ACCRETION 

ALLUV IUM - Soil (sand, mud, or similar detrital material) deposited by 
streams, or the deposits formed . 

ALONGSHORE - Parallel to and near the shoreline; same as LONGSHORE. 

~WLITUDE, WAVE - (1) The magnitude of the displacement of a wave from a 
mean va l ue. An ocean wave has an amplitude equal to the vertical 
distance from stillwater level to wave crest. For a sinusoidal 
wave, amplitude is one-half the wave height. (2) The semirange 
of a constituent tide. 

fu~TIDUNES - BED FORMS that occur in trains, and are in phase with and 
strongly interact with gravity water-surface waves. 

ANTI NODE - See LOOP. 

ART IFICIAL NOURISH~ffiNT - The process of replenishing a beach with material 
(usually sand) obtained from another location. 

ATOLL - A ring-shaped coral reef, often carrying low sand islands, 
enclos ing a lagoon. 

ATTENUATION - (1) A lessening of the amp Ii tude of a wave with distance 
from the origin. (2) The decrease of water-particle motion with 
increasing depth. Particle moti on resul t i ng from surface oscillatory 
waves attenuates rapidly wi th depth, and practically disappears at 
a depth equal to a s ur face wavelength. 

AWASH - Situated so that the top is intermittently washed by waves or 
tidal action. Condition of being exposed just bare at any stage 
of the tide between 19 



BACKBEACH - See BACKSHORE. 

BAC KRUSH - 111e seaward return of t he wate r following the uprush of t he 
waves. For any given tide s t age the point of f art hes t re t urn sea­
ward of the b ackn lsh is known as the LI MI T of BACKRUSH or LHlIT 
BACKWASH. (See Figur A-2.) 

BACKSHORE - That zone of t he shore or beach lying be tween the f oreshore 
and t h e coastli ne and acted upon by waves on l y duri ng severe stor ms, 
especi ally when combin ed wi th excepti ona lly hi gh water. Also 
BACKBEACH. It comprises the BERM or BERMS . (Se e Fi gure A-I.) 

BACKWASH - (1) See BACKRUSH. (2) Wat er or waves t hrown b ack by an 
obstruction such as a ship, bre~ate.r , or cli ff. 

BANK - (1) The rising ground b order i ng a l ake~ r i ve r, or sea; of a 
river or channel, des ignat ed as ri gh t or l eft as it would appear 
facing downs tre am . ( 2) An e levat i on of t h e s e a fl oor of large 
area, located on a Con tinental (or is l and) Shel f and over which 
the depth is relati ve ly shallow but s uffici ent f or safe s urface 
navigat ion; a group of shoals . (3 ) In its secondary s e nse , a 
shallow are a consisting of sh ifting fo rms of si lt , s and, mud , and 
gravel, b ut in this cas e it is only used with a q ualifying word 
such as "s andbank" or "gravelb ank ". 

BAR - A submerged or emerge d emb ankment of s and , gr a e l, or other un ­
cons ol idated material built on the s ea fl oor i n sh all ow water by 
waves and currents. See BAYMOUTH BAR, CUS PAT E BAR. (Se e Figures 
A-2 and A-9.) 

BARRIER BEACH - A bar essent; a] l y para ] 1 e ] to the shore, t he crest of 
which is above normal h i gh wat er leve l. Al s o called OF FSHORE 
BARRIER and BARRIER ISLAN D. (See Figure A-9.) 

BARRIER LAG OON - A bay roughly paralle l to the coas t and separated f ro m 
the open ocean by barr ier is lands . I so the b ody of water encirc led 
by coral islands and r e e fs, in which case it may be called an atol l 
lagoon. 

BARRIE R REEF - A coral reef para l l el t o and s eparated f ro m the coas t by 
a lagoon that is too deep for coral growth. Ge neral ly, barri e r 
reefs follow the coasts for long distances , and are cut th r ough at 
irregu l ar i n tervals by channel s or pass es. 

BASIN , BOAT - A natural ly or arti f icially e ncl os e d or nearl y enclosed 
harb or area for small craft. 

BATHY1-1ETRY - The measurement of dept hs of \ a t e r in oceans J s e as, and 
l akes; also information derived f rom such measurement s. 
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BAY - A reces s in t he shore or an inlet of a s ea beb.,reen two capes or 
headl ands . not as l arge as a gu lf but l arge r than a cove. See 
al so BIGHT, EMBAYMENT . (See Figure A-g.) 

BAYMOUTH BAR - A bar extendi ng partly or entirely across the mouth of 
a bay . (See Figure A-9 .) 

BAYOU - A mi nor s luggish wate rway or estuar ial creek, tributary to, or 
connecting, other st re ams or bodies of water. Its course is usually 
t hrough lowlands or sw amps. Someti mes called SLOUGH. 

BEACH - The zone of uncons ol i dated materi al that extends landward from 
the low wat er line t o t he place wh er e there is marked change in 
materi a l or phys i ographi c form, or to the line of pennanent vege­
t at i on (usual ly the effecti ve limit of storm waves). The se awar d 
limit of a be ach - unl ess otherwise specified - is' the me an low 
water l ine . A beach incl udes FORESHORE and BACKSHORE. (See 
Fi gure A-I.) 

BEACH ACCRETION - See ACCRET I ON. 

BEACH BERM - A nearly hori zontal part of the beach or backshore formed 
by the depos it of material by wave action. Some beaches have no 
berms, others have one or several. (See Figure A-I.) 

BEACH CUSP - See CUS P. 

BEACH EROSION - Th e car rying away of beach materials by wave actio,lli 
ti dal curr ents, li ttora l cur rents , or wind . 

BEACH FACE - The s ect i on 9£ the beach nOrmal ly eXPosed t o the ac tion of 
t he wave upru.s.h. Th e FORESHORE of a BEACH. (Not synonymous with 
SHOREFACE. ) (See Fi gure A- 2 . ) 

BEACH RIDGE - See RI DGE, BEACH. 

BEAGl SCARP - See SCARP , BEACH. 

BEACH WI DTH - The horizont al dimens i on of t he beach measured normal to 
the shoreline . 

BED FO RMS - Any devi ation from a flat bed that is readily detectable by 
eye. and higher th an the l ar ges t s ediment size present i n the parent 
bed mat eri al ; generated on t he bed of an all uvial channel by the 
flow. 

BEDLOAD - See LOAD. 

BENCH - (1) A leve l or gent ly s loping erosion plane inclined seaward. 
(2) A nearly hori zontal area at about the level of maximum high 
wat er on the s ea side of a dike. 
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BENCH MARK - A permanently fixed point of known elevation. A primary 
bench mark is one close to a tide station to which the tide staff 
and tidal datum originally are referenced. 

BERM, BEACH - See BEACH BERM. 

BERM CREST - The seaward limit of a berm. Also BERM EDGE. (See 
Figure A-I.) 

BIGHT - A bend in a coastline forming an open bay. A bay formed by 
such a bend. (See Figure A- 8.) 

BLOWN SANDS - See EOLIAN SANDS. 

BLUFF - A high steep bank or cliff. 

BOLD COAST - A prominent land mass that rises steeply from the sea. 

BORE - A very rapid rise of the tide in which the advancing water pre­
sents an abrupt front of considerable height. In shallow estuaries 
where the range of tide is large, the high water is propagated in­
ward faster than the low water because of the greater depth at high 
water. If the high water overtakes the low water, an abrupt front 
is presented with the high water crest finally falling forward as 
the tide continues to advance. Al so EAGER. 

BOTTOM - The ground or bed under any body of water; the bottom of the 
sea. (See Figure A-I.) 

BOTTOM (NATURE OF) - The composition or character of the bed of an ocean 
or other body of water (e.g., c lay , coral, gravel, mud, ooze, 
pebbles, rock, shell, shingle, hard, or soft). 

BOULDER - A rounded rock mo~ than l Q inches in di ameJl~r; larger than a 
cobblestone. See SOIL CLASSIFICATION. 

BREAKER - A wave breaking on a shore, over a reef, etc. Breakers may be 
classified into four types (see Figur e A-4): 

SpiZZing - bubbles and turb ul ent water spill down front face of 
wave. The upper 25 percent of the front face may become 
vertical before breaking. Breaking generally across over 
quite a distance. 

PZunging - crest curls over air pocket; breaking is usually with 
a crash. Smooth splash- up usually follows. 

CoUapsing - breaking occurs over lower half of wave. t>tinimal 
air pocket and usually no splash-up. Bubbles and foam 
present. (See Figure A-12.) 
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Surging - wave peaks up, but bottom rushes forward from under 
wave, and wave slides up beach face with little or no 
bubble production. Water surface remains almost plane 
except where ripples may be produced on the beach face 
during runback. 

BREAKER DEPTH - The stillwater depth at the point where a wave breaks. 
Also BREAKING DEPTH. (See Figure A-2.) 

BREAKWATER - A structure protecting a shore area, harbor, anchorage, 
or basin from waves. 

BULKHEAD - A structure or partition to retain or prevent sliding of the 
land. A secondary purpose is to protect the upland against damage 
from wave action. 

BUOY - A float; especially a floating object moored to the bottom, to 
mark a channel, anchor, shoal, rock, etc. 

BUOY ANCY - The res ul tant of up\"ard forces, exerted by the water on 
a submerged or floating body, equal to the weight of the water 
displaced by this body. 

BYPASSING, SAND - Hydraulic or mechanical movement of sand from the 
accreting updrift side to the e roding downdrift side of an inlet 
or harbor entrance. The hydraulic movement may include natural 
as well as movement caused by man. 

CANAL - An artificial watercourse cut through a land area f or such uses 
as navigation and irrigation. 

CANYON - A relatively narrow, deep depression with steep slopes, the 
bottom of which grades continuously downward. May be underwater 
(submarine) or on land (sub ae r ial). 

CAPE - A relatively extensive l and area j ut ting seaward fro m a continent 
or large island which promi nent ly marks a change In, or I n terrup t s 
notably, the coastal trend; a prominent f eature. (See Figure A-S.) 

CAPILLARY WAVE - A wave whose velocity or propagation is controlled 
primarily by the surface tension of the liquid in which the wave is 
traveling. Water waves of length less than about I inch are con­
sidered capi llary waves. Waves longer than I inch and shorter than 
2 inches are in an indeterminate zone between CAPILLARY and GRAVITY 
WAVES. See RIPPLE. 

CAUSEWAY - A r ai sed road, across wet or marshy ground, or across water. 

CAUSTIC - In refraction of waves, the name given to the curve to which 
adjacent orthogonals of waves refracted by a bottom whose contour 
lines are curved, are tangents. The occurrence of a caustic alw ays 
marks a region of crossed orthogonals and high wave convergence. 
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CAY - See KEY. 

CELERI TY - Wa e spee d. 

CE NTRAL PRESSURE I NDEX (CPI) - Th e es timat ed mi nimum b arometric pres s ure 
i n the eye (approxi.m te cent er) of a particul ar hurri cane . The CPI 
is cons i dered t he mos t stab le i ndex to i ntens i t y of hur r i cane wind 
ve loci ti es in the periphery of the stonn; the highes t wi nd s peeds 
are as s oci at ed with s torms h avi ng the 101 est CPl. 

CHAN NE L - (1) A nat ural or art ificial wat erway of percep t ib le xt ent 
which ei ther per iodically or cont i nuous ly contai n s moving water, 
or whi ch forms a connecting link be tween two bodies of wa t e r. 
(2 ) The part of a body of water deep enough to be used f o 
n avi gat i on through an ar a otherwise t oo shallm f or n avi gat i on . 
(3) A l arge str ait , as the Eng l i sh Channel . (4) The de ep est 
part of a s t r e am, bay, or str ait t hrough whi ch th e main vol ume 
or curr t of water fl ows . 

CHARACTERISTIC WAVE HEI GHT - See SI GNIFICANT WAVE HE GH T. 

CHART DATUM - The p l ane or 1 e l to whi ch 5 undi ngs (or elevations) or 
t i de height s are re fe renced (usual y LOW WATER DATUM). The s ur face 
is called a tidal datum whe n referred t o a certain ph ase of t i de . 
To provide a safe t y f actor f or navigat ion, s ome l evel l ower than 
MEAN SEA LEVEL is g neral ly selec t ed f or hydrographic ch arts such 
as MEAN LOW WATER or MEAN LOWER LOW WAT ER. See DATUM PLANE. 

CHOP - Th_ shQrt-cres t ed waves khat may spring up qui ckly in a moderate 
b re e ze , and b reak easily at the crest. Al so WIND CHOP . 

CLAPOTI S - The French equivalent f or a t ype of STANDI NG WAVE . In Ameri can 
usage it is us ually as so cia t ed with t he s t anding wave ph enomenon 
caused by the r e fle ction of a nonbreak i ng wave t rain from a s t ruct ure 
with a face that is verti ca l or near l y vertical . Fu l l clapot is i one 
with 100 percent re f l ection of t h e i ncident wave ; p artial clapot is is 
one wi th less than 100 perce nt r e fl e cti on . 

CLAY - See SOI L CLASSI FI CAT I ON. 

CLIFF - A high, steep face of rock; a preCi pi ce. Se e also SEA CLIFF. 

CNOl DAL WAVE - A type of wave in sh a l ow wat e r (depth of water is l ess 
t han 1/8 to 1/10 the wavelength) . The sur face prof ile is exp res sed 
i n terms of the J acobi an eliptic f un c tion cn u; h ence the term 
cnoidal. 

COAST - A strip of land of inde f inite widt h ( may be several mi l es ) t hat 
ext ends from the shore l ine i nland to the fi r s t major change in 
terrain features. (See Figure A-I.) 
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ASTAL AREA - The land and sea area bordering the shorellne. (See 
Fi gur A-I.) 

COAST L PLAIN ~ 111e plain composed of hori zon al g _ nt l y s l op i ng 
strata of cl as t i c mat rials front'n the coast , and g nera l ly 
represent ing a stri p of sea bot tom t hat has me ged f r om the 
s a i n re n geologic t i me . 

COASTLI NE - (1) Techni ca l y , t he line at fo rms he boundary between 
the COAS T and t he SHO RE . ( 2) Common ly, t he line that forms the 
boundary betw en the l and and t le wat er. 

COBBLE (COBBLESTO E) - See SOI L CLASSI FI CATI O 

COM ER - (1) A deepwat er yave whose cres t is push ,d forward by a strong 
ind ; much l ar ger t han a wh i t ecap . (2) A l ong-per i od breaker . 

CONTINENTAL SHELF - The zan borde i ng a cont inent and ext ending fr om 
the low wat er l i ne to the depth (us ually about 100 fa t homs) where 
there is a mar ked or r at her s t eep descent t oward a greater depth. 

CONTOUR - A line on a map or char t rep res ent ing points of equal e l eva­
ti on with re lation t o a 0 n~1. It is ca l l ed an ISOBATH when con­
nect i ng poi nt s of equa l depth be l ow a dat um . 

CONTROLLING DEPTH - The l east dept h in the navi gable parts of a wat er ­
way, governing the maximum draf t of vessels that can enter. 

CONVE RGENCE - (1) In refraction phenomena , the decreasing of the di s­
tance between orthogonal s in t he di r ection of wave travel. Denot es 
an area of i ncr easing wave height and energy concent r ation. (2) In 
wind-setup phenomena, the i ncr a se in s etup obs erved over t hat wh ich 
w uld occur in an eq ivalent r ect angu l ar basin of uniform depth, 
caus ed by ch anges in planform or depth; a l so the decre as e in basin 
width or dept h causing such increase in setup. 

CORAL - (1) (Biology) Mar i ne cae ent erates (Madreporaria), solitary or 
co lonial, whi ch f or in a har d external covering of calciwl1 compounds , 
or other m t erials. The coral s which f orm large reefs are limi ted 
to warm, sha l l ow wat ers, whi l thos e f ormi ng solitary, minute 
growths may be f ound in co l er waters to great depths. (2) (Geology) 
The concret ion of cora l polyp s, compos ed almost wholly of calci um 
carbonate, fanning reefs, and tree-like and globular mass es. May 
also include ca l ca r eous algae and other organisms produc i ng cal­
careous secr e t ions, such as bryozo ns and hydrozoans. 

CORE - A vertical cylindrical s ample of the bottom sediments from which 
t he nature and stratification of t he bottom may be determined. 

COVE - A small, shel t er ed reces s in a coas t, often inside a larger 
embayment . (See Figur e A-8.) 
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CREST LENGTH, WAVE - The length of a wave along its cres t. Sometimes 
called CREST WIDTH. 

CREST OF BERM - The seaward limit of a benn. Also BERM EDGE. (See 
Figure A-I.) 

CRE T OF WAVE - (1) The highest part of a wave. (2) That part of the 
wave above stillwater level. (See Fi gure 1\-3.) 

CREST WI DTH, WAVE - See CREST LENGTH. , WAVE. 

CURRENT - A flow of water. 

CURRENT, COASTAL - One of the offshore curren ts flowing generally par alle l 
to the shoreline in the deeper ater beyond and near the surf zone . 
They are not re lated genetically t o waves and r esulting surf, but 
may be related to tides, winds , or dist r i bution of mass. 

CURRENT, DRIFT - A broad, shallow, s l ow -moving ocean or lake current. 
Opposite of CURRENT, STREAM. 

CURRENT, EBB - The tidal current aw ay f r om shore or down a tidal stream. 
Usually associated with the decreas e in the height of the tide. 

CURRENT, EDDY - See EDDY. 

CURRENTS, FEEDER - The parts of the NEARSHORE CURRENT SYSTEM that flow 
parallel to shore before conver ging and fOl~ing the neck of the 
RIP CURRENT. 

CURRENT, FLOOD - The tidal current toward shore or up a tidal stream. 
Usually associated with the increase in the height of the tide. 

CURRENT, INSHORE - See INSHORE CURRENT. 

CURRENT, LITTORAL - Any current in t he li ttoral zone caused primari ly by 
wave action, e.g., longshore current , rip current. See also CURRE NT , 
NEARSHORE. 

CURRE NT, LONGSHORE - The littoral current in the breaker zone moving 
essentially parallel to the shore, usually generated by waves 
breaking at an angle to the shore line. 

CURRENT, NEARSHORE - A current in t he NEARSHORE ZONE. See Fi gure A-I. 

CURRE NT ,OFFSHORE - See OFFSHORE CURRENT. 

CU RRE NT, PERIODIC - See CURRENT, TIDAL. 

CURRENT, PERMANENT - See PERMANENT CURRE T. 
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CURRE NT, RIP - See RIP CURRENT. 

CURRENT, STREAM - A narrow , deep , and swi ft ocean curr nt , as the Gulf 
Stream . Opposite of CU RRE NT, DRI FT. 

CU RRE NT SYSTEM, NEARSHORE - S e NEARSHORE CU RRENT SYSTEM. 

CU RREN1, TIDAL - The alternat i ng or i zontal movement of water associ ated 
with the ris e and fal l of t he tide caused by t he astronomical tide­
producing forces. Als o CURRENT, PERIODIC. See also CURRENT , FLOOD 
and CURRENT, EBB . 

CUSP - One of a series of l ow mounds of beach material separated by 
cres cent- shaped t ro ghs spaced at more or less re gular interval s 
al ong the beach f ace. Also BEACH CUSP. (See Figure A-7.) 

CUSPATE BAR - A crescent- shaped bar uniting with the shore at each en . 
It may be fo rmed by a single spit growing from shore and then tUl~­
ing back to again meet the shore, or by t wo spits growing from the 
shore and uniting to form a bar of sharply cuspate form. (See 
Figure A-9.) 

CYCLOIDAL WAVE - A steep, symme t r i cal wave whose crest fo rms an angle of 
120 degrees. The wave form is that of a cycloid. A t rochoidal wave 
of maximum steepness. See also TROCHOID.~ WAVE. 

DAILY RETARDATION (OF TIDES) - The amount of time by which corresponding 
ti da l phases grow later day by day (about SO minutes). 

DATUM, CHART - See CHART DATUM. 

DATUM, PLANE- The hori zontal plane to which soundings, ground elevations, 
or water surface e l evations are referred. Also REFERENCE PLANE. 
The pl ane is cal l ed a TIDAL DATUM when defined by a certain phase 
of the tide. The f ol lowing datums are ordinarily used on hydro­
graphic charts: 

MEAN LOW WATER - Atl antic coas t (U. S.), Argentina, Sweden, 
and Norw ay ; 

MEAN LOWER LOW WATER - Paci fi c coast (U. S.); 
MEAN LOW WATER SPRINGS - Uni ted Kingdom, Germany, Italy, Brazi l, 

and Chile; 
LOW WATER DATUM - Great Lakes (U. S. and C anada)~ 
LOWEST LOW WATER SPRI NGS - Po rtugal; 
LOW WATER I ND I AN SPRINGS - Indi a and Japan (See INDIAN TIDE 

PLANE) ; 
LOWEST LOW WATER - France , Spain, and Greece. 

A common datum used on topogr aphic maps is based on MEAN SEA LEVEL. 
See als 0 BENGl MARK. 

DEB RI S LINE - A line near the limit of storm wave uprush marking the 
land\~ard limit of debris depos its. 
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DECAY DISTANCE - The dist ance waves t ra 1 aft er l eaving t he generating 
area (FE H) . 

DECAY OF WAVE - The change waves undergo after th ey leave a generating 
are a (FETCH) and pass through a ialm, or regi on of lighter wi nds . 
In t h e process of decay . the si gni fican t wave height decreases and 
the s i gni ficant wavelength . ncreases. 

DEEP WATER - Water so deep that surface wa'es are little affected by t he 
ocean bot tom. Generally, water deeper t h an one -h al f the surface 
wavel ength is consi dered deep \Yater . 

DEFLATION - The removal of loos e materi al from a beach or other land 
surface by wi nd action. 

DEnA - An all uv i al deposit, r ough ly tri angu l ar or digi tate in shape , 
formed at a river mouth. 

DE PTH - The ver tical dist ance from a speci fi ed t i dal dat um t o the sea 
fl oor . 

DEPlll OF BRE AKI NG - The sti llwater dept at the point where t he wave 
breaks. Al s o BREAKER DEPTH (See Figure A-2.) 

DEPlll CONTOUR - See CONTOUR. 

DEPTH , CONTROLLING - See CONTROLLI NG DEPTH . 

DEPTH FACTOR - See SHOALING COEFFI CIENT . 

DE RRICK STONE - See STONE, DERRICK. 

DESIGN HURRI CANE - See HY POTHETICAL HURRI CANE . 

DIFFRACTI ON (of water waves) - The phenomenon by wh ich energy is trans-
mi tted l ateraU y al ong a wave cres t. When a part of a t rai n of waves 
is i nterrupted by a barrier , such as a b reakwater, the e ffect of 
diffraction is manifested by propag tion of waves i nt o t he sheltered 
re gion within the barri er 's geometri c sh adow. 

DI KE (DYKE) - A wall or mound buil t around a low-lying area to prevent 
fl oodi ng. 

DI URNAL - Havi ng a peri od or cycle of appr oximately one TIDAL DAY. 

DIURNAL TIDE - A ti de with one high water and one low water in a tidal 
day . (See Figure A-lO.) 
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DI VERGENCE - (1) In refract i on phenome na , the i ncreasing of distance 
be twe n or thogonals i n t he di re ction of wave trave 1. Deno t e an 
area of decreas i ng wave h eight and energy concentrat ion . ( 2) In 
wind-setup phe nomen a, the e cr ease in s e tup obs erved unde r t hat 
which \'/ou ld occur i n an equi a l ent rect angu l ar b as in of ·uni f orm 
depth , cause d by eh nges in planf rm or depth. Also the i ncre e 
in basin width or dep h c ausing -u ch deer ase in set p . 

DO LPHIN - A cl uster of pi l e s . 

OOWNCOAST -. In Uni ted Stat es us a ge , the coastal di re ction generally 
trending toward the south. 

DOWNDRIFT - TIle directi on of predomin an t movement of littoral material s . 

DRIFT (noun) - (1) Sometimes us e d as a short f orm for LITTORAL DRI FT 
( 2) TIle speed at wh ich a cur rent runs . ( 3) Al s o fl oating material 
deposit e d on a beach (dr i f t wood) . (4) A deposit of a c ontinental 
ice sheet, as a drumlin. 

DRIFT CU RRENT - A b r oad , shall ow , s l ow -moving ocean or lake current. 

DUNES - (1) Ridges or mounds 
sand. (See Figure A-7.) 
l arger t han ripp les that 
gravit y waves assoc iated 

of loose , wi nd-blown material, usually 
(2) BED FORI-iS smaller than bars but 

are out of ph as e wi th any water-surface 
wi th them . 

DURATI ON - In wave f orecasting, the length of time the wind blows in 
nearly the s ame di rect ion ove r t h e FETCH (generating area). 

DU RATION , MIN I MUM - The t i me ne cess a ry for steady- s tate wave conditions 
to develop for a given wind velocity over a given fetch length. 

EAGE R - See BORE. 

EBB CURRENT - The tidal cur r ent aw ay f rom sho e or up a tidal stream; 
us u lly associated \.;i th the decrease in the height of t he tide. 

EBB TIDE - The period of tide between hi gh wat r and the succeeding low 
w t e r; a f all ing ti de . (Se e Figur A-IO.) 

ECHO SOUNDER - An electroni c ins t r ume nt us ed to determine the depth of 
water by measuri ng the time interval be t ween emission of a sonic or 
ultras onic si~1a l and t he r e tur n of its echo from the bot tom. 

EDDY - A ci rcular movement of water f ormed on the side of a main current . 
E dies may b e created at points where the main stream p asses pro­
j e cting obs tructions or where two adj acent currents f l ow counter 
to each ot he r. 
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EDDY CURRENT - See EDDY . 

EDGE WAVE - An ocean wave paral e1 to a coas t, with crests normal to the 
shoreline. An edge wave may be s tanding or progressive. I ts height 
di mi ni shes rapidly seaward and is negli gible at a distance of one 
wavelength offsho r e. 

EMBAN KMENT - An artificial b ank such as a mound or dike , gener ally built 
to hold back water or to carry a roadw ay. 

EMBAYE D - Formed into a bay or bays, as an emb ayed shore. 

EMB AYMENT - An indentation in the s hore line fo rming an open bay. 

EI ERGY COEFFICIENT - The ratio of t he energy in a wave per unit crest 
length t ransmi tted fo rw ard with t he wave at a point in shallow water 
to the energy in a wave per unit crest l ength transmitted forward 
wi th the wave in deep water. On refraction diagrams this is equal 
to t he ratio of the <:lis tance be th' een a pair. of orthogonals at a 
selected point to the distance be t ween th e same pair of orthogona l s 
in deep water. Also the square of the RE FRACTI ON COEFFICIENT. 

ENTRANCE - The avenue of access or opening t o a navigab Ie channel. 

EOLIAN SANDS - (or BLOWN SANDS) - Sediments of sand size or smaller which 
have been t ransported by winds. They may be recogn ized in marine 
deposits off desert coasts by the gre at e r angularity of the grains 
compared with waterborne particles. 

EROSION - The wearing away of land by th e action of natural fo r ces. On 
a beach, the carrying away of beach material by wave action, tidal 
currents, littoral currents, or by deflation. 

ESCARPMENT - A more or less continuous line of cli ffs or steep slopes 
facing in one general direction whi ch are caused by erosion or 
faulting. Also SCARP. (See Figur e A-l.) 

ESTUARY - (1) The part of a river t hat is affected by tides. (2) The 
region near a river mouth in whi ch the fresh water of the river 
mixes with the s al t water of the s ea . 

EYE - In meteorology, usually the "eye of the storm" (hurricane); the 
roughly circular area of comp ar atively light winds and fair weather 
found at the cent er of a severe t ropi cal cyclone . 

FAI RWAY - The parts of a waterway that are open and unobstructed fo r 
navigation. The main traveled part of a waterw ay ; a marine 
thoroughfare. 

FATHOM - A unit of measurement used for soundings. It is equal to 6 feet 
(1. 83 meters) . 
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FATHOMETER - TIle copyri gh ted trademark for a type of e d10 s otIDder. 

FEEDER BEACH - An artificially widened beach serving to nourish downdr ift 
beaches by natural littoral curr ents or forces. 

FEEDER CURRENT - See CURRENT, FEEDER. 

FEELING BOTTOM The action of a deepwater wave on running into shoal 
water and beginning to be i nfluenced by the bottom. 

FETCH - The area in which SEAS a e generated by a wind having a rather 
constant direction and speed. Sometimes used synonymously wi th 
FETCH LE NGTH . Also GENERATING AREA. 

FETCH LENGTH - The horizontal distance (in the direction of the wind) 
over which a wind generates SEAS or creates a WIND SETUP. 

FI RTH - A narrow arm of t he sea; also the opening of a river into the 
sea. 

FIORD (FJORD) - A narrow, deep, s teep-wal led inlet of the sea, usually 
for med by entrance of the sea into a deep glacial trough. 

FLOOD CURRENT - The tidal current toward shore or up a tidal stream, 
usually associated with the increase in the height of the tide. 

FLOOD TIDE - The period of tide between low water and the succeeding 
high water; a rising tide. (See Figure A-IO.) 

FOAM LINE - The front of a wave as it advances shoreward, after it has 
broken. (Se e Figure A-4.) 

FOLLOWING WIND - Gener ally, same as taihlind; in wave forecasting, wind 
blowing in the direction of ocean-wave advance. 

FOREDUNE - The front dtme immediately behind the backshore. 

FORERUNNER - Low, l ong-period ocean SWELL which commonly precedes the 
main swell from a distant storm, especially a tropical cyclone. 

FORESHORE - The part of the shore lying between the crest of the seaward 
berm (or upper limit of wave wash at high tide) and the ordinary low 
wat er mark, that is ordinari l y t raversed by the uprush and b ackrush 
of the waves as the tides rise and fall. See BEACH FACE. (See 
Figure A-I.) 

FORWARD SPEED (HURRI CANE) - Rate of movement (propagation) of the hurri­
cane eye in mph or knots. 

13 



FREEBOARD - The additional eight of ::~ stru t r e ab o e des i gn hi gh water 
level to prevent overfl o ' . A so, at a g· v n time , t he v rti cal dis ­
tan ce between he water level and the top f the struct ure . On a 
ship the dis tance from the water line to mai deck or gunwal e . 

FRINGING REE F ... A coral r eef at tached directly t o an insular or cont i­
nental shore . 

FRONT OF THE FETCH - In wave forecas t ing, the end of t he generati ng area 
toward which the wind i s blowi ng . 

FRO IJDE NUMBER - Ihe di mens ionless ratio of t he inert ial f orc to the 
fo r ce of gr avity for a given flui d flow . I t may be given as 
Fr = V2/ Lg where V i s a tharacterist i ve l ocity, L i s a charac ­
t eri s tic length, and g t he acceler tion of gravity; or as the 
square root of thi s numbe r. 

GENERATI NG ARE - In wave forecasti g , the cont i nuous area of water 
surf ace ove r whi ch the wind blows in nearly a cons t ant dire tion . 
Somet imes used synonymous ly with FETCH LENGTH. Also FE' CH. 

GENERATION OF WAVES - (1) The creation of wave by natural or mechanical 
means . (2) The creati on and growth of waves caused by a wind b lowing 
over a water s urface for a certain peri od of t ime . The ar ea involved 
is called the GE NERATING AREA or FETCH. 

GE CMETRIC MEAN DIAMETER - The di ameter equi valent of the arithme t ic m an 
of the logarithmic frequency dis tribut i on. In the analysis of beach 
s ands , it is taken as that grain diamet er dete rmined gr aphi cally by 
the in t ers ect i on of a straight line through se lect ed boundary s i zes , 
(general l y points on the distribution curve wh re 16 and 84 per cen t 
of the sampl e is cO~'ser by weight) and a ve rtical line thr ough the 
median diameter of the sampl e . 

GE OMETRIC SHADOW - In wave diffraction theory, the area outl i ned by 
drawing s traight lines paralleling the directi on of wave approach 
through the ext r erni ti es of t he prot cti ve struct ure . It di f f ers 
from the actual protected are a to t he ext ent that the di ffr action 
and refracti on effects modify the wave pattern . 

GEOMORPHOLOGY - That branch of both physiogr aphy and geol ogy which deal s 
wi t h the form of the earth , the general confi guration of its s urf ace , 
and the changes th at take p l ace in t he evol ut ion of land forms. 

GRADIENT (GRADE ) - See SLOPE . With reference to wi nds or currents , the 
rate of increase or decrease in s eed. usually i n the vertical; or 
the curve that r epres ents t his rate. 

GR~VEL - See SOIL CLASSIFICATION. 
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G~~VITY WAVE - A wave whose velocity of propagation is controlled pri­
mari ly by gravity. Water waves more than 2 inches long are con­
sidered gravity waves. Waves longer than I inch and shorter than 
2 inches are in an indeterminate zone between CAPILLARY and GRAVITY 
WAVES. See RIPPLE. 

GROI N (Brit i sh , GROYNE) - A shor e protection structure built (usually 
perpendicular to the shoreline) to trap littoral drift or retard 
erosion of the sh or e . 

GROIN SYSTEM - A seri es of gro i ns acting together to protect a section 
of be ch. Commonly cal led a groin field. 

GROUND SWELL - A long higb oce an swe ll ; also, this swell as it rises to 
prominent height in shall ow water . 

GRO UN D WATER - Subs urface wat er occupying the zone of s atuTation. In a 
strict sense, the term is applied only to water below the WATER 
TABLE. 

GROUP VELOCITY - The velocity of a wave group. In deep water, it is 
equal to one-half the veloci ty of the individual waves within the 
group. 

GULF - A large embayment in a coast; the entrance is generally wider than 
the length. 

GJT - (1) A narrow passage such as a strait or inlet. (2) A channel in 
otherwise shallower water, gener al l y formed by water in motion. 

HALF-TIDE LEVEL - MEAN TI DE LEVEL. 

HARBOR (British, HAP~OUR) - Any protected water area affording a place 
of safety for vessels. See al so PORT. 

HARBOR OSCILLATION (Harbor Surgi ng) - The nontidal vertical water move­
ment in a harbor or bay. Usually the vertical motions are low, but 
when oscillations are excited by a tsunami or storm surge, they may 
be quite large. Variable winds .. air oscillations, or surf beat also 
may cause osci llations. See SEI CHE. 

HEADLAND (HEAD) - A high steep-faced promontory extending into the sea. 

HEAD OF RIP - The part of a rip current that has widened out seaward of 
the breakers. See also CURP£NT, RIP; CURRENT, FEEDER; and NECK (RIP). 

HEI GHT OF WAVE - See WAVE HEIGHT. 

HI GH TIDE, HIGH WATER (H\Il) - The ll1aximum elevation reached by each rising 
tide. See TI DE. (See Figure A-lO.) 
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HIGH WATER OF ORDINARY SPRING TIDES (HWOS T) - A ti dal dat um appear ing in 
some British publications, based on high water of ordinary spring 
tides. 

HIGHER HI GH WATER CHHW) - 1he higher of the t wo high waters of any tidal 
day. 'The single high water occurring daily dur i ng peri ods when 
t he ti de is diurna l is considered to be a hi gher hi gh water. 
(See Fi gure A-IO.) 

HIGHER LOW WATER (HLW) - The higher of two l ow wat ers of any tidal day . 
(See Figure A-IO.) 

HIGH WATER - See HIGH TIDE. 

HIGH WATER LIi~S - In strictness, the inters ecti on of t he plane of me an 
high water with the shore. The shore line delineat ed on t he nautical 
charts of the U. S. Coas t and Geodetic Survey is an approximation of 
the high water line. For specifi c occur ren es , t he highest e l eva­
tion on the shore reached during a storm or ris i ng tide, i nc l uding 
meteorological effects. 

HINDCASTING, WAVE - The use of historic s ynoptic wi nd charts to cal culate 
wave characteristics that probab ly occurred at some past time. 

HOOK - A spit or nar row cape of s and or gravel whi ch t urns l andward at 
the out er end . 

HURRICANE - An intense tropical cyc l one in which winds t end to spi ral 
inward t ow ard a core of low p ressure , with maximum surface wind 
velocities that equal or exceed 75 mph (65 knots) for several 
minutes or longer at s ome point s. TROPICA.L STORM is the t erm 
applied if maximum wi nds are less than 75 mph. 

HURRICANE PATH OR TRACK - Line of movement (propag ation) 6f the eye 
through an area. 

HURRICANE STAGE HYDROGRAPH - A cont i nuous graph rep res enting water level 
stages that woul d be recorded in a gage well l ocated at a specified 
point of i nterest duri ng t he pass age of a part i cul ar hurri cane , as­
suming t hat effects of rel ati ve l y short-period waves are e l iminat ed 
from t he reco r d by dampi ng fe a t ures of the gage well. Unless 
specifically excluded and separately account ed f or, hurricane sur ge 
hydrographs are assumed to i nc l ude e ffec ts of as t ronomical ti des , 
barometric pressure differences , and all other f act ors that in­
fluence wate r level s t ages wi thin a properly des igned gage well 
locat ed at a speci fi ed point. 

HURRI CANE SURGE HY DROGRAPH - A continuous graph representi ng the d"ffer­
ence between the hurricane s tage hydrograph and the wat er st age 
hydro graph that would have prevai led at t he s ame point and time 
if the hurricane had not occur r ed . 
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HURRICANE WIND PATTERN or ISOVE L PATTE RNS - An actual or graphical repre­
s entation of near-s ur face wind velocities covering the entire a re a 
of a hurri cane at a partic.u a r i ns t an t. Isovels are lines connect i ng 
poi nt of simultane ous equal wind ve loci ties. usually reference d 30 
fee t ab ove the surface J i n kn ots or mph; wi nd di rections at various 
pOints are i ndi cat e d by arrows or de f l ecti on angles on the isove l 
charts. I sove1 ch arts are usual ly prep ared at each hour during a 
hurri cane. but f or e a ch hal f hour dUTing critical pe r i ods . 

HYD RAULICALLY EQUI VALENT GRAI NS - Se dimen t ary par ticles that settle at 
t h e same rate under t he s ame conditi ons . 

HYDR GRAPHY - (1) A configurat ion of an underw ater surface including its 
relief. bot t om mat eri als. coas t a l structures. etc. (2) The de­
s cription and s t udy of s eas . lakes . rivers . and other waters. 

HYPOTHETI CAL HU RRI CANE ("HYPO-HURRICANE") - A r ep r esentation of a hurri­
c ane . with speci fied ci1 aracteristics. th at is assumed tc occur in 
a particular study area. foll owing a specifi ed path and timing 
s equen ce . 

TRANS POSED - A hypo-hurr icane b ased on the sto rm transposition 
principle is assumed to h ave wind patterns and other charac­
teristics basically comparable to a specified hurricane of 
record , but is t2>cmsposed to follow a new path to serve as a 
basis fo r comput ing a hurr i cane surge hydrograph th at would 
be expect ed at a sele cted point. Mo derat e adjustments in 
timing or r ate of fo rw ard move ment may be made also. if these 
are compatib le with meteorologica l cons iderations and study 
ob j ecti yes . 

HYPO-HURRICANE BASED ON GENE RAL IZED PARru\~TERS - Hypo-hurricane 
estimates b as ed on var i ous logical combinations of hurricane 
charac te r i s t i cs use d in es t imat ing hurricane surge magnitudes 
cor r e sponding t o a ran ge of probabi Ii ties and potentialities. 
Th e Standard ProJeat Hurrioane (SPH) is mos t c ommonly used 
fo r this purpose. but estimates corresponding to more severe 
or l ess severe assumpti ons are import an t in some project 
investigati ons . 

STANDARD PROJECT HURRICANE (SPH) - A hyp ot hetical hurricane in­
tended to rep resent the most severe combination of hurricane 
parameters th at i s l>easonah Zy characteristic of a specified 
region , excl uding ext r em 1y rar e combinations. It is fu r ther 
assumed th a t the SPH would approach a given pro j e ct site from 
s uch di re ction. and at such r at e of movement as to produce 
the highest hurric ane s urge hydr ograph, conside r ing pertinent 
hydrau lic characterist ics of the area. Based on this concept, 
and extensive met eorological studies and probability analyses, 
a tabul ation of "S t andard Pr oj ect Hurricane Index Character­
istics" mut ually agreed upon by represent at ives of the U. S. 
Weather Bureau and the Corps of Enginee rs. is available. 
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PROBABLE ~~XIMUM HURRICANE - A hypo-hurricane that might resul t 
from the most severe combination of hurricane parameters that 
is considered reasonably poss ib le in the region involved, if 
the hurricane should approach the point under study along a 
critical path and at optimum rate of movement. This estimate 
is substantially more severe than the SPH criteria. 

DESIGN HURRICANE - A representation of a hurricane with specified 
characteristics that would produce hurricane surge hydrographs 
and coincident wave effects at various key locations along a 
proposed project alinement. It governs the project design 
after economics and other factors have been duly considered. 
The design hurricane may be more or less severe than the SPH, 
depending on economics, risk, and local considerations. 

IMPERMEABLE GROIN - A groin through which sand cannot pass. 

INDIAN SPRING LOW WATER - The approxi mate level of the mean of lower low 
waters at spring tides, used principally in the Indian Ocean and 
along the east coast of Asia. Also INDIAN TIDE PLANE. 

INDIAN TIDE PLANE - The datum of INDIAN SPRING LOW WATER. 

INLET - (l) A short, narrow waterway connecting a bay, lagoon, or similar 
body of water with a large parent body of water. (2) An arm of the 
sea (or other other body of water), that is long compared to its 
width, and may extend a considerable distance inland. See also 
TIDAL INLET. 

INLET GORGE - Generally, the deepest region of an inlet channel. 

INSHORE (ZONE) - In beach terminology, t he zone of variable width extend­
ing from the low water line through the breaker zone. SHOREFACE. 
(See Figure A-I.) 

INSHORE CURRENT - Any current In or landward of the breaker zone. 

INSULAR SHELF - The zone surrounding an island extending from the low 
water line to the depth (usually about 100 fathoms) where there is 
a marked or rather steep descent toward the great depths. 

INTERNAL WAVES - Waves that occur within a fluid whose density changes 
with depth, either abruptly at a sharp surface of discontinuity (an 
interface) or gradually. Their amplitude is greatest at the density 
discontinuity or, in the case of a gradual density change, somewhere 
in the interior of the fluid and not at the free upper surface where 
the surface waves have their maximum amplitude. 

IRROTATIONAL WAVE - A wave with fluid particles that do not revolve around 
an axis through their centers, although the particles themselves may 
travel in circular or nearly circular orbits. Irrotational waves may 
be progressive, standing, oscillatory, or translatory. For example, 
the Airy, Stokes, cnoidal and solitary wave theories describe irro­
tational waves. See TROCHOIDAL WAVE. 
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ISOBATH - A contour line connecting points of equal water depths on a 
chart. 

ISOVEL PATTERN - See HURRICA.t'IJE WIND PATTERN. 

ISTHMUS - A narrow strip of land, bor der ed on both sides by water, that 
connects two larger bodies of land. 

JET - To place (as a pile, slab, or pipe) in the ground by means of a 
. jet of water acting at the l ower end. 

JETTY - (1) (U. S. usage) On open seacoasts, a structure extending into 
a body of water, and designed to prevent shoaling of a channel by 
littoral mater ials, and to di re ct and confine the stream or tidal 
flow. Jetties are built at the mouth of a river or tidal inlet to 
help deepen and stabilize a channel. (2) (British usage) Jetty is 
synonymous with "wharf" or "pi er". See TRAINING WALL. 

KEY - A low insular bank of sand , coral, etc., as one of the islets off 
the southern coast of Florida, also CAY. 

KINETIC ENERGY (OF WAVES) - In a progr essive oscillatory wave, a summa­
tion of the energy of motion of the particles within the wave. 

KNOLL - A submerged elevation of rounded shape rising less than 1,000 
meters from the ocean floor, and of limited extent across the 
summit. See SEfu~OUNT. 

KNOT - The unit of speed used in navigation. It is equal to 1 nautical 
mile (6,076.115 feet or 1,852 meters) per hour. 

LAGGING - See DAILY RETARDATION (OF TIDES). 

LAGOON - A shal l ow body of water, as a pond or lake, usually connected 
to the sea. (See Figures A-8 and A-9.) 

LAN D BREEZE - A light wind blowing from the land to the sea caused by 
unequal cooling of l and and wat er masses. 

LAND-SEA BREEZE - The combination of a land breeze and a sea breeze as 
a diurnal phenomenon. 

LANDLOCKED - An area of water enclosed, or nearly enclosed, by land, as 
a bay or a harbor (thus, protec ted from the sea). 

Lk'IJDMARK - A conspiCUOUS object nat ur a l or artificial, located near or 
on land which aids in fixing the position of an observer. 

LEADLINE - A line, wire, or cord us ed in sounding. It is weighted at one 
end with a plummet (sounding l e ad) . Also SOUNDING LINE. 
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LE E - (1) Shel ter, or t he part o r s i de shel t ered or turned away from t he 
wind or waves. (2) ( 01iefly naut ' cal) The quarter or region t owar d 
whi eh the wind blows. 

LE EWARD - The di recti on tcyw(Tpd which the wind is blo;~ i ng; tJ e dir cti on 
toward which waves are trave ling . 

LENGTH OF WAVE - The h ori zont a l dis tance between similar poi nts on hw 
s uccessi ve waves me asured perpen i cu larly to the c rest. (See 
Fi gur e A-3.) 

LEVEE - A dike or embankment t o prote ct l and f 1' m i nundati on . 

LI MI T OF BACKRUSH, LH1IT OF BACKWASH- See BACKWASH. 

LI TTORAL - Of or pertaining to a sh ore , esp ecial ly of the sea . 

LI TIORAL OJRRENT - See CURRENT, LI TTORAL . 

LITIORAI, DEPOSITS - Dep os it s of lit t oral drift. -
LIITORAL ORI FT - The s e dimentary material moved in the 1 i ttcl'al zone 

under the i nfl uence of waves and currents. 

LITIORAL TRANSPORT - The movement o f I i t ta r a l dr ift in the Ii ttor a l 
zone by waves and cur r ents. Inc l udes movement parallel ( l on gsh ore 
transport) and perpendicular (on-of fs h ore t r anspor t ) to the shor e. 

LITTORAL TRANSPORT RATE - Rat e of t r ansp ort of sedi mentary material 
paral l e l to or perpendicular to the sh or e in the littoral zon e. 
Usually e ..\.1Jressed in cubic y ards (me t e rs) pe r year. Common ly 
use d as synonymous with LONGSHORE TRANSPORT RAT E. 

LITTORAL ZONE - In be a ch termino l ogy, an i ndefinite zone extendi ng sea­
ward from the shoreline to just beyond the breaker zone. 

LDAD - The quantity of s e di ment transported by a cur rent. It includes 
the suspended lo ad of s ma ll part i c les, and the b e dl o ad of large 
p articles that move along the bottom. 

LONGSHORE - Parallel to and near t he shore line. 

LONGSHORE BAR - A b ar running rough ly par allel to the shoreline. 

LONGSHORE CURRENT - See CURRENT, LON GSHO RE . 

LO NGSHORE TRANSPORT RATE - Rate of transport of s edimentary material 
parallel to the shore. Us ual ly e xp r e s sed in cubic yards (meters) 
per year. Commonly used as synonymous \'lith LITIORAL TRANSPORT 
RATE. 
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LOOP - Tha t part of a STANDING WAVE wh e re the vertical motion is greates t 
and the horizontal ve locities are least. LOOPS (sometimes called 
ANTINODES) are associated \.;i th CLAPOTIS, and with SEIGlE action 
resul ting from wave refl ec t ions. (See also NODE.) 

LOWER HI Q-j WATER ( UIW) - 111e lm.;er of the two high waters of any tidal 
day . (See Fi gure A-lO.) 

LOWER LOW WATER (LLW ) - The lower of the two low waters of any tidal day. 
The sing le low water occurri n g dai ly during p e riods when the tide 
is di urnal is cons idered to be a lower 1m.; water. (See Fi gure A-IO.) 

LOW TI DE (LOW WATER, LW) - The minimum e l ev a t ion re a ched by each falling 
tide. See TIDE. (S e Figure A-lO.) 

LOW WATER DAT UM - An approximation to the pl ane of mean 1m, water that 
h as be en adopted as a standard reference plane. See also DATUM 
PLANE and CHART DATUM. 

LOW WAT ER LINE - The inters ection of any standard low tide datum plane 
wi th the shore . 

LOW WATER OF ORD I NARY SPRI NG TI DES ( LWOST) - A tidal datum app earing in 
s ome Br itish pub licati ons , bas ed on low water of ordinary spring tides. 

MANGROVE - A tropical tree \.;i th interlacing prop roots, confined to 10\,­
lying br ackish are as . 

MA RIGRAM - A graphic record of t he rise and fall of the tide. 

MARSH - An area of s oft, we t, or periodically inundated land, generally 
tree l ess and usually characterize d by grasses and other low growth . 

MARSH, SALT - A mars h pe r iodi cally f ooded by salt water. 

~~S TRANSPORT - The net trans fer of water by wave action in the direction 
of wave travel. See ORBIT. 

MEAN DIAMETE R, GEOMETRIC - See GEOME TRIC MEAl'-.J DIAMETER. 

~lliAN HI GHER HIGH WATER CMffinV) - The ave rage h eight of the higher high 
waters over a 19 - ye ar period. For sh orter per i ods of observation, 
corrections ar e applied to e liminat e knOlvn variations and reduce 
t he result to the equival ent of a mean 19-year value. 

~!EA1'J HIGH WATE R (MHW) - The aver age hei,ght of the high waters over a 
19 -year period. For shorter p eriods of observations, corrections 
are applied to e limi n a t e known va ri ations and reduce the resul ts to 
t he equ' valent of a me a n 19~year value. All high water heights are 
included in the average where t he type of tide is either semidiur nal 
or mixed. Only t he higher h i gh water heights are included in the 
average where the type of ti de is diurnal. So determined , mean high 
wa ter in t h e lat t e r case is the s ame as mean higher high water. 
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MEAN HIGH WATER SPRINGS - The average heig!lt of the high waters occurring 
at the time of spring tide. Frequently abbreviated to HIGH WATER 
SPRINGS. 

MEAJ'J LOWER LOW WATER (MLLW) - The average height of the lower low waters 
over a 19-year period. For shorter periods of observations J cor­
rections are applied to eliminate known variations and reduce the 
results to the equivalent of a mEJn 19-year value. Frequently 
abbreviated to LOWER LOW WATER. 

MEAJ'J LOW WATER (MLW) - The average height of the low waters over a 19-
year period. For shorter periods of obse r vations, co r r ect ions are 
applied to eliminate known var iations and reduce the results to the 
equivalent of a mean 19-year value. All low water heights are in­
cluded in the average where the type of tide is either semidiurnal 
or mixed. Only lower low \\'ater heights are included in the average 
where the type of tide is diurnal. So dete rmined, mean lo\<,' water in 
the latter case is the same as mean lowe r low water. 

MEAN LOW WATER SPRINGS - The average height of low waters occurring at 
the time of the spring tides. It is usually derived by taking a 
plane depressed below the half-tide level by an amount equal to 
one-half the spring range of tide, necessary corrections being 
applied to reduce the result to a me an val ue. This plane is used 
to a considerable extent for hydrographic work outside of the United 
States and is the plane of reference for the Pacific approaches to 
the Panama Canal. Frequently abbreviated to LOW WATER SPRINGS. 

ME AN SEA LEVEL - The average 
stages of the tide over 
hourly height readings. 

height of the surface of the sea for al l 
a 19-year period J usually de termined from 

Not necessarily equal to ME AJIJ" TIDE LEVEL. 

MEAN TIDE LEVEL - A pI ane midway between MEAN HIGH WATER AND MEAN LOW 
WATER. Not necessarily equal to ~ffiAN SEA LEVEL. Also called 
HALF-TIDE LEVEL. 

~~DIAN DIAMETER - The diameter which marks the divisi on of a given sand 
sample into two equal parts by we ight, one part containing all 
grains larger than that diameter and the other part containing 
grains small er. 

MEGARIPPLE - See SAND WAVE. 

MIDDLEGROUND SHOAL - A shoal formed by ebb and flood ti des in the mi ddl e 
of the channel of the lagoon or estuary end of an in let. 

MINIMUM DURATION - See DURATION J MI NIMUM. 

MI NIMUM FETCH - The least distance in which steady state wave conditions 
will develop for a wind of given speed blowing a given duration of 
time. 
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MI XED TI DE -. A type of ti d in which r.h p res ence of a d " urna l wave i s 
conspicuous by a l arge inequal ity in e i t h e:r the high- or l Ol,, -wate r 
hei gh ts wi t h t wo hi gh waters and two Im,' wat e r s usually occurrin g 
each tidal day . In strict nes s , al l tid 5 are mix d , but the nam 
is usua lly app lied wi thout de finite limits to the tide intermedi a t e 
to those predominant ly semi di urna l and t h ose pre domin an tly diurna l . 
(See Figure A- 1O .) 

MOLE - In coasta l termi no lo gy , a mas s "ve land- connect ed , s ol i d-fill 
t ruc t ur e of earth (gener ally reve t ted), mas onry , or large stone. 

I t may serve as a b re aki .. a tel' or pier . 

r.llNOCHROMATIC WAVES - A series of waves generated in a labora tory; e a ch 
wave h as the same length and p r i od. 

M)NOLITH IC - Like a sing le stone or block. In coastal structures, the 
t ype of cons tructi on in i~h ich the structure's component parts are 
bound together to act as on e . 

MUD - A fluid-to-plastic mixture of finely divided particles of solid 
materi a l and water. 

NAlIT ICAL MILE - The length of a minut e of arc, 1/21,600 of an average 
great circle of the eart h . Gene r a lly one minute of latitude is 
consi de r ed equal to one n autical mile. The accepted United States 
v lue as of I July 1959 is 6,076.115 feet or 1,852 meters, approxi­
mately 1.15 times as l ong as the statute mi Ie of 5,280 feet. Also 
ge ographi ca l mile. 

NEAP TIDE - A ti de occurring near t he time of quadrature of the moon with 
t he sun. The neap tidal range is usua lly 10 to 30 percent less than 
t h e mean tidal r ange. 

NEARSHORE (ZONE) - In beach terminolo gy an inde finite zone extending sea­
ward fr om the sh oreline well beyond the breaker zone. It defines 
the a r ea of NEARSHORE CURRENTS. (See Fi gure A-I.) 

NEARSHORE CIRCULATION - The oce an circulation pattern composed of the 
CURRENTS J NEARSHORE and CURRENTS , COASTAL. See CURRENT. 

NEARSHORE CURRENT SYSTEM - Th e curren t system caused primari ly by wave 
action in and near t he b reaker zone, and which consists of four 
parts: The shorew ard mass t r ansport of water; longshore currents; 
seaward re tun1 fiow l including rip currents; and the longshore 
movemen t of the expanding heads of rip currents. (See Figure A-7.) 
See also NEARSHORE CI RCULAT ION. 

NE CK - (1) The narr ow band of water flowing se aw ard through the surf. 
Also RIP. (2) The narrow strip of land connecting two larger b odi es 
of land, as an isthmus. 
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NI P - Th e cut ma de by waves in a shorelin e of e mergen ce . 

NODAL ZONE - An area in which the predominan t direct i on of the LONGSHOF:[ 
TRANSPORT changes. 

NODE - That part of a STANDI NG WAVE where t he ve r tical moti on is leas t 
an d t he horizontal ve l ocities are greatest . Nodes are ass oci ated 
wi t h CLAP OTI S and wi th SEICHE ac t i on result i ng f rom wave r e f e c t ions. 
See also LOOP. 

NOURI SHMENT - The proces s of r ep l enishi g a beach . It may be brought 
ab out natur 11y, by longsho re transport, or artifici a lly by the 
deposit i on of dredge d ma t erial s. 

OCEANOG RAPHY - The study of the sea, emb rac i ng and indica t iTlg a.:.1 
kn owle dge pe rtalnln g to the sea's physi cal boun daries, the chem­
is try and physi cs of sea wat e r J an marine biol o gy . 

OFFSHORE - (1) In bea ch ter minology, t h e comp arat ive ly flat zone of 
variable width J extending fr om t he breaker zone to the sea\\'<,:'d edge 
of the Conti nental She lf . (2) A di rection s e aw ard f rom the shore. 
(See Figure A-I.) 

OFFSHORE BARRIER - See BARRIER BEACH. 

OFFSHORE CU RRENT - (1) Any curren t in the offsh ore zone. (2) Any 
curr ent flowing aw ay f rom shore. 

OFFSHORE WIND - A wind blowing s eaward from the l and in t h e coastal a r e a . 

ONSHORE - A direction landward from t he sea. 

ONSHORE WIND - A wind bl owing l andward f r om the s e a in the coastal area . 

OPPOS ING WIND - In wave f orecas ting, a wind blowing in a di rection opposite 
to the ocean-wave advance; gene r al ly, same as headwind . 

ORBIT - In water waves, the p ath of a water p ar tic l e affe cted by the wave 
mo tion. In deepwater \ ... ave s the orbit is nearly circular and in 
shallow-water waves the orbi t is nearly e llipti cal. In general, 
the orbits are s lightly open in t h e dire ction of wave moti on giving 
rise to MAS S TRANS PORT. (See Fi gure A-3.) 

ORBI TAL CURRENT - 'The flow of water accompanying the orb i t a l movemen t of 
the water particles in a wave. Not to be confus e d with wave-ge ne rat ed 
LITTORAL CURRENTS. (See Figur e A-3.) 

ORTHOGONAL - On a wave-refraction diagram, a line drawn pe rpendi cularly to 
the wave crests. (Se e Figure A-6.) 

OSCILLATION - A periodic mot ion backwar d and fo rwar d. To vibra te or vary 
above ;j.i!.d below a mean value. 
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OS CILL TORY WAVE - A ve in w ic each indiviJ al parti cl e os ci llat es 
about a point wi t h l it Ie or no permanen t change i n mean posi t io 
TIle t erm is common l y app lied to progres l ve oS ' i llatory waves in 
wh i ch only the fCJrm advan es , the indi vidua l par ti cl mov ing in 
clos e r n arly c l osed orbits. Distinguish e d f r om a WAVE OF 
TRANS LATION. See al so ORB I T. 

OUTFALL - A s truc t ur e ext ndi ng i nt a b ody of wate r f or the p urpose of 
di scharging swag , storm r unoff , or cooling \·later . 

o ERTOPPING - Pass i ng of wat eT ove r the top of a struct ure as a r es ul t 
of wave l~nup or s urge acti on . 

OVE RWASH - That port ion of t h e uprus h that c arri es ove r the crest of a 
be r m or of a s truct ure . 

PARAP ET - A low wall bu i lt a lona t he edge of a structu re as on a s e awall 
Or quay . 

PARTI CLE VELOCITI Th e veloci t y i ndu ced by wave motion wi th whi ch a 
specific wat er pa rti cle moves wi thin a ,,,ave. 

PASS - In hydrographic us a ge , a n avi gab le channel through a bar, reef, 
or shoal, or be tween clos e ly ad j acent islands. 

PEBBLES - See SOI L CLASSIFICATION. 

PENI NSULA - An elongated b ody of l and nearly surrounded by water, and 
connected to a l ar geT body of l and . 

PERCHED BEACH - A beach or fi ll e t of sand retaine d above the otherwise 
normal profile level by a s ubmerged dike. 

PERCOLATION - The process by ~,hich water flows through the interst ices of 
a sediment. Specifi cally , in wave phenomena, t he process by which 
wave action f orces \vater through t h e interstices of the bottom 
s ediment. Tends t o r e duce wave he ights. 

PERIODIC CU RRENT - A CUTrent caused by th e tide -producing fo rces of the 
moon and the sun, a part of the s ame gene r a l mov e ment of the sea that 
is manifes te d in the verti cal rise and fall of the tides . See also 
CURRENT, FLOOD and CU RRENT , EBB . 

PE RMANENT CURRENT - A current that r uns continuously, independent of the 
tides and temp orary caus es . Pe rmanent currents include th e f resh­
water diS Charge of a r iver and t h e curr en ts t h a t form the general 
Circulatory sys tems of the ocea ns . 

PERMEAB LE GROIN - A groin with openi n gs large enough to permit pas s age of 
appreciabl e quan t ities of l i ttoral drift. 
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PET OGRAPHY - The systelMl.tic descript i on and cl ass ificat ion of rocks. 

PHASE - In surface wave motion, a point in the peri od to which the wave 
motion has advanced with respect to a given initial reference p oi nt. 

PHAS E INEQUALITY - Variations in the tides or tidal currents associated 
wi th changes in the phase of the Lioon in relation to the sun. 

PHAS E VELOCITY - Propagati on velocity of an individual wave as opposed to 
the velocity of a wave group. 

PHI GRADE SCALE - A lo gar i thmic transformation of t he We ntwort h grade 
scale for size cl assifi cations of s ediment grains base d on the 
negative logarithm to the base 2 of the particle di ameter. 
¢ = -10g2d . See SOIL CLASSI FICATION. 

PI ER - A structure, usually of open cons t ruction, e XTending out into the 
water f rom the shore, to s erve as a landing place, a recreational 
faci li ty, etc., r ather than to affo rd coas t al protection. In the 
Great Lak es, a term sometimes i mp roperly applied to jetties. 

PILE - A long, heavy timber or secti on of concrete or metal to be 
dri ven or jetted into the earth or s eabed to serve as a support 
or pro tection. 

PILE, SHEET - A pile with a general ly slender f l at cross secti on to be 
driven i nto the ground or seabed and mesh ed or i nterlocked with like 
members to form a diaphragm, wall, or bul khe ad . 

PILING - A group of piles. 

PLAI N, COASTAL - See COASTAL PLAIN. 

PLAN FORM - The outline or shape of a body of water as determined by the 
stillwater line. 

PLATEAU - A land area (usually extensive) hav ing a re l at ively leve l 
surface raised sharply above adj acent land on at leas t one si de ; 
table land. A similar underse a f eat ure. 

PLUNGE POINT - (1) For a plunging wave, the point at which the wave curls 
over and falls. (2) The fi nal breaking point of the waves jus t 
before they rush up on the beach. (See Figur e A-I.) 

PLUNGING BREAKE R - See BREAKER. 

POCKET BEACH - A beach, us ua l ly small, in a coastal reentrant or between 
two littoral barriers. 

POINT - The extreme end of a cape, or the outer end of any l and area 
protruding into the water, usual l y l es s prominent than a cape . 
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PORI' - A pI ace where vesse Is may di s ch arge or receive car go ; may be t h e 
enti r e harbor including its app roaches and anchorages, or may be the 
corrunercial part of a harbor where the quays, wharves. faci Ii ties for 
trans fer of cargo , docks, and repai r shops are si tuated. 

POTENTIAL ENERGY OF WAVES - I n a p r ogressive oscillatory We,VC .. the e ne rgy 
resulting from the elevati on or dep ression of the water surface from 
the undisturbed level. 

PRISM - Se e TIDAL PRI SM. 

PROBABLE MAX I MUM WATER LEVEL - A hypothetical water level (excl usi ve of 
wave runup from normal wi n d-generated waves) that might result from 
the most severe combinati on of hydrometeorological, geos ei smic and 
other geophysi cal f a ctors t h a t is considered reasonably possible in 
the region invo l ved , with e ach of these factors considered as affect­
ing the lo cali ty in a maximum manner. 

This level represents t he physical r esponse of a body of wa t e r 
to maximum applied phenomena such as hurricanes, moving squall lines, 
other cyclonic meteo r ological events. tsunamis. and astronomical tide 
combined with maximu1! probable ambient hydrological conditions such 
as wave setup. rainfall. runoff. and river flow. It is a water level 
with virtually no risk of be ·ng exceeded. 

PROFILE. BEACH - The intersection of the ground surface with a vertical 
plane; may extend from the t op of the dune line to the seaward limit 
of sand movement. (See Figure A-I.) 

PROGRESSION (of a beach) - See ADVANCE. 

PROGRESSIVE WAVE - A wave that moves relative to a fixed coordinate system 
in a fluid. The direction in which it moves is termed the direction 
of wave propaga t ion. 

PROMONTORY - A high point of land projecting into a body of water; a 
HEADLAND. 

PROPAGATI ON OF WAVES - The transmissi on of waves through water. 

PROTOTYPE - In laboratory usage, the fu ll-scale structure, concept. or 
phenomenon used as a basis for constructing a scale model or copy. 

QUAY (Pronotmced KEY) - A st r etch of paved bank. or a solid artificial 
landing place parallel to the navigable waterway, for use in loading 
and unloading vessels. 

QUICKSAND - Loose. yielding. wet sand which offers no support to heavy 
objects. The upward flc.\.; of the water has a velocity that eliminates 
contact press ures between the sand grains, and causes the sand-water 
mass to behave lik e a fluid. 
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RADIUS OF MAX l MU WI NDS - Di t ance from h 
surface and wi nd ve locities are zer t 
wind spe d are maxi mum. 

RAY , WAVE - See 0 HOGONAL . 

ye of a hurr" cane, wher e 
t he place wher e surface 

RECESSION (of a beach) - ( 1) A conti nuing landward 1QVement of t he 
shoreline. (2) A net l an mvard move ent of the shon' lin 0 er 
a speci f ied time. Al so RETROGRESSIO . 

REEF - An offshore consolidated r ock haza d to navigat i on wi th a least 
dep th of 10 f athoms ( about 20 meters) or l ess. 

REEF, ATOLL - See ATOLL. 

REEF, BARRIER - See BARR IER REEF. 

RE EF, FRI NGIN G - See FRI NG ING REEF. 

RE EF, SAND - Synonymous with BAR . 

REFERENCE PLANE - See DATUM PLANE. 

REFERENCE STATION - A place for which tidal cons tants have previ ously 
been determined and which is use d as a standard fo r the comp aris on 
of simul t aneous obse rvat i ons at a second stati on; also a stat i on 
for which independent daily predi ctions are gi ven in the ti de or 
curr ent tables from whi ch corresponding predictions are obtained 
for other stations by means of di ffer ences or f actor s. 

REFLECTED WAVE - That part of an incident w ve that is returned seaward 
when a wave impinges on a steep beach , barrier, or other r ef l ecting 
surface. 

RE FRACTION (OF WATER WAVES) - (1) The process by which the di r ection of a 
wave moving in shallow water at an ang le to the contours is ch anged. 
The part of the wave adv ancing in shallower wate r moves more slowly 
than that part still advancing in deeper water, caus i ng the wave 
crest to bend toward alignment with t he underwater cont ours. (2) 
The bending of wave cres ts by curr ents . (See Fi gure A-5.) 

RE FRACTI ON COE FFICIENT - The square root of t he ratio of the spacing 
between adj acent art ogonals in deep water and in shal l ow water at 
a selected point. When mul tiplied by the SHOALI NG FACTOR and a 
factor for friction and per colat ion , this becomes the WA\~ HEI GHT 
COEFFICIENT or the rat io of the r efr acted wave hei ght at any point 
to the deepwater wave height. A s o the square roo t of the ENERGY 
COEFFICIENT. 
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REFRACfION DIAGRAM - A drawi ng s howin g POSl tlons of wave c res ts and/or 
orth ogonals in a give n are a f or a spe cific deepwater wave period 
and dire ction. (See Figure A-6.) 

RESONAN CE - Th phe nomencn of am lification of a free wave or os ci lla­
t ion of a s ys t em by a fo rce d wave or osci ll at ion of exac tly equal 
period. The f o r e d wave may al" se from an impresse d f orce up on 
the sys tem or from a boundary ondi ti on. 

RE TARDATION - The amoW1 t of ti me by wh i ch corresponding ti dal ph as es 
gro ' l ater day by day ( ab ut SO minut es ). 

RE TRO GRESSION OF A BEACH - (1) A continui ng l andward move men t of the 
shoreline. (2) A net landward movement of the shoreline over a 
spe ci fi ed time. Also RECESSIOl . 

REVE~!ENT - A f a cing of stone , concrete , etc., built to protect a scarp , 
embankment, or shore structure against erosion by wave action or 
cu r rents. 

REY OLDS NUMB ER - The dim ns ionles s rat io of the inertial force to the 
viscous f or ce in fluid moti on, 

LV 
Re v 

where L is a characteristic l ength, v the kinematic viscosity, 
and V a ch ar acterist i c ve locity. The ReynOlds number is of im­
port ance in the t heory of hydrodyn amic stability and the origin 
of turbulence. 

RIA - A long, nar row inlet, with dep th gradually diminishing inward. 

RIDGE, BEACH - A nearly continuous mound of beach ma terial that has been 
sh ap ed up by wave or other acti on. Ridges may occur singly or as 
a series of appr oximately parallel deposits. (See Figure A-7.) 
Bri tish us age, fulls. 

RILL ~~RKS - Tiny drainage channels in a beach caused by the flow seaward 
of water left in the sands of the upper part of the beach after the 
re t reat of the tide or aft e r the dying down of storm waves. 

RIP - A body of water made r ough by waves meeting an opposing current, 
particularly a ti da l current; oft en found where tida l currents are 
converging and sinking. 

RI PARI AN - Pertaining <~o the banks of a b ody of water. 

RIPARI ru~ RIGHTS - The rights of a pe rs on owning land containing or border­
ing on a water course or other body of water in or to its banks, be d , 
or waters. 
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RI CURRENT - A strong s urface cur rent flowi ng s eaw ard from the sh ore . 
It us ually app ears as a vis ' b I e band of a gi t at ed water and is t he 
retur n movement of water p ' ed up on the sh ore by i n coming wave 
and wi nd. Wi th the s e award movement concentrated in a limi ted 
b and its velocity is s omewhat a c c entuated. A r ip consists o f 
three parts : the FEEDER CURRENTS flowi ng p arallel t o the shor e 
inside the breakers; the NECK , wh ere the f eeder currents can e r ge 
and flow th r ough the breake r s in a narrOl., band or "rip"; and the 
HEAD , where the current widens and sl a ckens outside the break er 
l i ne. A rip curr ent is often miscal l e d a rip ti de. Also RIP SURF . 
See NEARSHORE CUR RE NT SYSTEM. (S ee Figure A-7.) 

RIP SURF - See RIP CURRENT. 

RIPPLE - (1) The ruffling of the surface of wa t e r, hence a little curling 
wave or wldulati on. (2) A \'1ave l es s th an 2 inch es long cont r oll ed 
to a signi fi cant degree by both surfa ce tension and gravity. Se e 
WAVE, CAPILLARY and WAVE, GRAVITY. 

RIPPLES (BED FO RMS) - Small bed forms with wavelengths less th an 1 foot 
and heights less than 0.1 rODt. 

RIP RAP - A layer, facing, or protectivt mound of st one s randomly pl aced 
to prevent erosion, scour, or sloughing of a structure or e rnbank­
a l s o t he stone s o used. 

ROADSTEAD (Nautical) - A shfltered are a of water near shore where vessels 
may anchor in relative safety. Also road. 

ROLLER - An i ndefinite term, s omet imes considered to denote one of a 
series of long-crested, large wave s which roll in on a shore, as 
after a storm. 

RUBBLE - (1) Loose angular waterworn stones along a beach. (2) Rough, 
irregular fragments of broken rock . 

RUBBLE-MOUND STRUCTURE - A mound of random-shaped and random-placed 
stones protected with a cover l ayer of selected stones or spe ci ally 
shaped concrete armor units. (Armor units in primary cover layer 
may be placed in orderly manner or dumped at r an dom.) 

RUNNEL - A corrugation or trough fo r me d in the foreshore or in t he bottom 
just offshore by waves or tidal currents. 

RUNUP - TIle rush of water up a structure or b e ach on the breaking of a 
wave. Also UP RUSH . The amount of run up is the vertical height 
above stillwater level that t h e r ush of water reaches. 
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SALTATION - Th at meth od of s and movement ln a fl uid in which i ndividual 
part icles l eave the bed by bounding near ly vertically and, because 
th e motion of the flui d is not strong or t urbu l ent enough to retain 
them in s uspens ion, r eturn to the bed at s ome distance downstream . 
The t r ave l pa th of the partic l es is a ser i es of hops and bounds . 

SALT MARSH - A marsh periodically flooded by salt wat er . 

SAND - See SOIL CLASS FICATION. 

SANDBAR - (1) See BAR . (2) In a r iver , a r idge of s and built up to or 
near th e surface by river curren t s . 

SAN D BY PASS ING - See BYPASSING, SAND . 

SAND RE EF - Synonymous wi th BAR . 

SH!D WAVE (or MEGARIPPLE) - A l ar ge wave like sediment feature composed 
of sand in ve ry shallow wat er . Wavelength may reach 100 meters; 
amp litude is about O.S meters . 

SCARP - See ESCARPMENT . 

SCARP , BEACH - An almost verti cal s lope along t he beach caused by eros i on 
by wave action. It may vary in height f r om a few inches to several 
f eet, depending on wave act ion and the nature and composition of 
the be ach. (See Figure A-I.) 

SCOUR - Removal of underw ater mater ial by waves and currents, especial ly 
at the base or toe of a shore struct ure . 

SEAS - Waves caused by wind at t he pl ace and time of observation. 

SEA STATE - Description of the s ea sur face with regard to wave action. 
Also called state of sea. 

SEA BREEZE - A light wi nd blowing f rom the s ea t oward the land caused 
by u~?1ual heating of l and and wat er masses. 

SEA CLIFF - A cliff situated at t he s eawar d edge of the coast. 

SEA LEVEL - See ~~fu~ SEA LEVEL. 

SEAMOUNT - An e levation rising mo re than 1,000 meters above the ocean 
floor, and of limited extent across the summit. 

SEA PUSS - A danger ous l ongshore current ; a rip current caused by return 
flow; loosely, the submer ged channel or inlet through a bar caused 
by those curr ents. 
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SEASHORE - The SHORE of a s a or ocean . 

SEAWALL - A structure sep a rating l an d and water areas, p ri mari ly 
designed to pr0vent erosi on and other d amage due to \~ave action. 
See also BULKHEAD. 

SEICHE - (1) A standing wave oscill at ion of an enclose d wa t er body t h at 
continues, pendu lum f ashi on , af ter the ces s at i on o f th e ori ginat ing 
force> which may have be en e i t her seis mi c or atmospheric . (2) An 
oscillation of a fluid b ody i n r esponse to a di s t urbing force h aving 
the s ame frequency as the natura l frequency of t he fl uid system. 
Tides are n ow cons ide red t o be s ei ch es i nduced pri marily by the 
periodic forces caused by t he un and moon . ( 3) I n the Great Lakes 
area, any sudden rise in the w ter of a h arbor or a l ake wh e the r or 
not it is oscillatory. Although inaccura te in a stric t sens e, t hi s 
usage is well establish ed in the Great - Lak es are a . 

SE I SMIC SEA WAVE (TS UNAM I ) - A l ong- peri od wave caused by an undenoJater 
seismic disturbance or vol cani c e rup tion. Commonly misnamed 
"tidal wave" . 

SEMI DIURNAL TIDE - A tide Ivith t wo hi gh and two low waters in a ti da 
day with comparatively little diurnal inequality (See Figure A-lO.) 

SET OF CURRENT - The di rection t oward whi ch a current f lows. 

SETUP, WAVE - Supe r e levation of the \'lat er s ur face over n ormal surge 
elevation due to onshore mass t r ansport of the water by wave 
acti on a lone . 

SETUP, WIND - See WIND SETUP. 

SHALLOW WATER - (1) Commonly, water of such a dep th that surface waves 
are noticeably affected by b ottom topography. It - is cus tomary to 
consider water of depths les s than one-half the surface wave l ength 
as shallow water. See TRANSITIONAL ZONE and DEEP WATER . (2) More 
strictly, in hydrodynamics with r egard to p r ogres si ve gravity waves, 
wate r in which the dep th is l es s than 1/25 the wavelength. Als o 
called VERY SHALLOW WATER. 

SHEET PILE - See PILE, SHEET. 

SHELF, CONTINENTAL - See CONTINENTAL SHELF 

SHELF, INSULAR - See INSULA~ SHELF 

SHINGLE - (1) Loosely and commonly. any be ach material coarser t han 
ordinary grave I, especially any having fl a t or flattish pebbles. 
(2) Strictly and accuTJtely, b each ma teri al of s moot h, we ll- r ounded 
pebbles that are roughly the s ame s ize. The sp a ces between pebb l es 
are not filled with finer mat r i al s. Shingle of ten gives out a 
musical sound when stepped on. 
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SHO L (noun) - A de t a ch d e l evation of t he s ea bot t om , compr is e d of any 
mat erial excep t r ock or coral . wh ich may endanger surfa ce nav i gat i on. 

SHOAL (ver b) - (1 ) To become sh all ow gradu ally. (2) To cause to be orne 
shallow. ( 3) To proceed from a great er t o a l es ser d pt of \'iat e r . 

SHOALI NG COEFFICI E T - The rati o of t he height of a wave in wat er of any 
depth to . t hei gh t i n deep \~at r wi th the effe cts of re f racti on , 
f r i ction , an p rcolation e liminat ed. Some times SHOALI NG FACTOR 
or DEPTH FAC' OR. See al 0 ENERGY COEFFICIE NT and REFRACTION 
COEFFICIE ' . 

SHORE - The nar row s t r ip of lan d i immedi ate contact with t h e sea, 
i n c l u d:ing the zone bet\veen hi gh and 1m" ater lines. A shore of 
uncons olidated materi a l is usua lly c all ed a beach. (See Figur e 
A-I. ) 

SHOREF CE - The narr ow zo e s e award from the low tide SHORELINE covered 
by water over whi ch t he be ach s ands and gravels actively osci l l ate 
wi th changing wave conditions. See INSHORE (ZONE) and Fi gure A-I. 

SHORE LI NE - The inter s e ction of a s p eCi fi e d p lane of water wi th the sh or e 
or beach. (e . g., the highwater s hor eline would be the i n ters e c ti on 
of the pl ane of mean h i gh water wi t h the shor e or be ach .) The l i n e 
de l i ne a ting t h e shor e l ine on U. S. Coast ffi1 d Geode t ic Survey nau­
t ical charts and surveys approxi mat es the me n high water line. 

SI GN I FI CANT WAVE - A statistical term re l atin g to the one -third highe s t 
waves of a given wave group and defined by the ave rage of their 
h e i ghts and p e riods. The c omp os ition of th e high er waves dep ends 
up on the e xt ent to which the l owe r waves are cons idered . Exper i en ce 
i ndicates that a careful ob s erver who att empts to est ab lish 
the ch aracter of the higher waves will r ecor d val ues which app r oxi ­
mate l y fit the definition of the signifi cant wave. 

SI GNI FI CANT WAVE HEIGHT - The a rage height of the one-third highes t 
waves of a given wa ve group . Note that the composition of the 
highest waves dep ends upon t he ext ent to wh ich the l ower waves are 
considered. In wave r ecord ana l ys is, the a erage h eigh t of th e 
highes t one -third of a s ele c t e d n umber of waves, this n umbe r b e i ng 
det er mined by di vidin g t he t ime of record by the signi ficant peri od . 
Also CHARACTE RI STIC WAVE HE I GHT . 

S IGN IFICANT WAVE PERIOD - An a r bitrary priod genera lly t ak en as th e 
p eri od of the one- thi rd hi gh s t waves within a given gro up. Note 
t hat t he cornposi t ion of the hi ghe t waves depends upon t he extent 
t o whi ch the lower waves are considered. In wave reco r d analysi s . 
this is dete rmined as the average period of the mos t frequen t ly r e­
curring of the larger we l l-defi ned waves in the record under study. 

SILT - See SOIL CLASSIFICATI ON. 
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SINUSOIDAL WAVE - An oscillatory wave having the form of a s inusoid. 

SLACK TIDE (SLACK WATER) - The state of a tidal current when its velocity 
is near zero, especially the momen t when a reversing current changes 
direction and its velocity is zero. Sometimes considered the inter­
mediate period between ebb and fl ood currents during which the ve­
locity of the currents is less th an 0.1 knot. See STAND OF TIDE. 

SLIP - A berthing space between two pi e rs. 

SLOPE - The degree of inclination to the horizontal. Usually expressed 
as a ratio, such as 1:25 or 1 on 25 , indicating 1 unit vertical rise 
in 25 units of horizontal distance ; or in a decimal fraction (0.04); 
degrees (2° 18'); or percent (4%). 

SLOUGH - See BAYOU. 

SOIL CLASSIFICATION (size) - An arbitrary division of a continuous scale 
of grain sizes such that each scale unit or grade may serve as a 
convenient class interval for conducting the analysis or for ex­
pressing the results of an analys i s. Th ere are many classifications 
used, the two most often used aTe shown graphically on the next page. 

SOLITARY WAVE - A wave consisting of a single elevation (above the origi­
nal water surface), its height not necessarily small compared to the 
depth, and neither followed nor preceded by another elevation or de ­
pression of the water surfaces. 

SORTING COEFFICIENT - A coefficient used in describing the distribution of 
grain sizes in a sample of unconsol idated material. It is defined as 

So = IQl/Q3' where Ql is the diameteT (in millimeters) which has 
75 percent of the cumulative size-frequency (by weight) distribution 
smaller than itself and 25 percent larger than itself, and Q3 is that 
diameter having 25 percent smal l er and 75 percent larger than itself. 

SOUND (noun) - (1) A wide waterway between the mainland and an is land, or 
a wide waterway connecting two sea ar eas. See also STRAIT. (2) A 
relatively long arm of the sea or ocean fOTffiing a channel between 
an island and a mainland or connecting two larger bodies, as a sea 
and the ocean, or two parts of the same body; usually wider and more 
extensive than a strait. 

SOUND (verb) - To measure the depth of the water. 

SOUNDING - A measured depth of water. On hydrographic charts the sound­
ings are adjusted to a specific plane of reference (SOUNDING DATlftvl). 

SOUNDING DATUM - The plane to which soundings are referred. See also 
CHART DATUM. 
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Wentworth 
Scale 

(Size Description) 

Boulder 

Cobble 

Pebble 

Granule 

Very Coarse 

Coarse 

Medium 
Sand 

Fine 

Very Fine 

Sil t 

Clay 

Colloid 

* ¢ -10g2 D (mm) 

GRAIN SIZE SCALES 
(Soil Classification) 

Phi Units Grain U.S. Std. 
¢ * Diametel' , Sieve 

D (mm) Size 

-8 25 6 

76.2 3" 

-6 64.0 

19.0 3/4" 

4.76 No. 4 

-2 4.0 

-1 2.0 No. 10 

0 1.0 

1 0.5 
0.42 No. 40 

2 0.25 

3 0.125 

0.074 No. 200 

4 0.062 5 

8 0.00391 

12 0.00024 
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Unified Soil 
Classification 

(USC) 

Cobble 

Coarse 

Gravel 
Fine 

Coarse 

Sand 
Medium 

Fine 

Si It or Clay 



SO UN I NG LI NE - A line, wi re , or co rd used in sounding . 
at one end with a plurrune t (sounding 1. ad). Also LE 

SPILLING BRE: KE R - ~ e BREAKER. 

It is l .... ei ghted 
LINE . 

SP IT - A sma ll po i nt of l and or a n arrow sh oal pro] t ' n g into a b ody of 
water f rom t he sh re. (Se e Fi gure A-9.) 

SPRI NG TIDE - A tide th at oc cur s at or near t he ti me of new or f ul l moon 
(syzygy), and wh i ch ris es h i ghest and fa lls lowes t f r om the me an 
sea l eve l. 

STAN DARD PROJE HURRICANE - Se e HY OTHETl CAL HURRI CANE . 

STAN D OF TIDE - An interval at high or low water when there is no sensib Ie 
change in the h e i gh t of t he ti e . The wat e r Ie e l is stati onary a t 
h i gh an d low water for only an i nstant, but t he ch ge in level n ear 
these times is 50 s l ow t h at it is not us u ally p r ceptib Ie . Se e ~LACK 
TI DE , 

STAN DING WAVE - A type of ave in wh i ch t h urface of the water osci llat es 
vertically be t ween fixed poi t s , called odes , w' t hout progr essi on. 
The poi nts of maxi mum vertica l r i se and fa l are called antinodes 
or lo ops. At the nodes , the underlying water p articles exhibit no 
vert i cal motion, but maximum hori zan t al mot ion. At th e antinodes, 
the tmde r lying \ a t e r particl s h ave no ori zonta l motion but maximum 
vertical motion. Th ey may be t h e r esult of two qual p rogress i ve 
\oJave t rains traveli ng th r ough a ch oth er i n opposi te di recti ons. 
Sometimes ca lle d CLAP OTIS or ST TI ONARY WAVE . 

STATI ONARY WAVE - A wave of es sent i al ly stable f orm which does no t move 
with respect to a selected re f erence p oi n t ; a fi xed swe lling. 
Sometimes called ST~NDING WAVE. 

STILLWATER LEVEL - The e leva t ion th at th e surfa ce of the water would 
assume if all wave action were ab s en t . 

STOC KP ILE - Sand piled on a be ach fores hore t o nourish downdrift beach s 
by n atural littoral curre nts or f r c s . S e FEE DER BEACH. 

STONE , DERRI CK - Stone heavy enough to require h andling individual pie ce 
by mech anical means, gene r ally I ton and up. 

STORM SURGE - A rise above norma l wat e r level on the open coast due to 
the action of wi nd stress on the water s urface. Stor m surge r esult­
ing from a hurricane also incl des that rise in level due to at mos­
pher i c press ure re duc tion as we ll as t h at due to wi nd st ress. See 
WI ND SETUP. 

STORM TI DE - Se e STO RM SURGE. 
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STRAIT - A re lativ ly nar r ow aterway be twe en two larger bodies of water. 
See also SOUND. 

STREAM - (1) A cour se of wat er fl owing along a bed in the earth. (2) A 
cu'rent in the sea f ormed by wind action , wa ter density differ­
ences, etc. ( u1 f Stream). See also CUR RENT, STREAM. 

SURF - TIle wave activity in he area be t ween t he sho:;.'eline and the 
out ermost limit of breaker s. 

SURF BE T - Irregul ar os ci llati ns of the nearshore water leve l, with 
)eri ocls of the orde r of sev r al minutes. 

SURF ZONE - The area be t ween t he outermos t breaker and the limit of 
wave up n lsh. (S e Fi gtr s A-2 and A-S.) 

SU RGE - (1) The name applied to wave mot ion with a pe r iod intermediate 
betwe n t hat of t he ordin ary wi nd wave and that of the tide, s ay 
from 1/2 to 60 mi nutes . It is of l ow height; us ually less than 
0.3 foot. See &150 SEICHE. (2) In fl ui d flow, long interval 
variations in velocity and pres s ure, not necessarily periodic, 
perhaps ev en t r ns ient in nat ur . (3)· See STORM SURGE. 

SURGING BREAKER - See BREAKER. 

SUSPENDED LOAD - (1) The material moving in suspension in a fluid, being 
kept up by the upward component s of the turbulent currents or by 
colloi dal sus pens ion. (2) The mat er ial collected in or computed 
from samp l es collec ted wi th a suspended load sampler. (A suspen­
ded l oad s amp l r is a s amp ler wh i ch attempts to secure a sample 
of t he water with. its s edi ment l oad wi thout separating the sedi­
ment from t he water.) Where it i s ne cessary to distinguish 
be t ween the t wo me an i ngs given ab ove, the first one may be called 
the " true suspended load" . 

SI'IALE - The depression bet een two beach ridges . 

SWASH - The rush of wat er up ont o the beach face following the breaking 
of a wave. Also UP RUSH, RUNUP . (See Figure A-2.) 

SWASH CHANN EL - (1) On the open shore, a channel cut by flowing water in 
its r e turn to the paren t body (e.g., a rip channel). (2) A sec­
ondary channel pas sing th rough or shor eward of an inlet or river 
bar. (See Figure A-9.) 

SWASH MARK - The t h in wavy line of fi ne sand, mica scales, bits of sea­
weed, etc., left by the uprush when it recedes from its upward 
limit of movement on the beach face. 
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WEL L - Wind- generated waves that have trave led ou t of their generating 
a ea. Swell charac teri s t i cally exhib i ts a more r egu lar an l onger 
period , and has flatter crests than waves wi th i n t heir fetch 
(S EAS ) . 

SYNOPTIC CHART - A chart showing t he di stri bution of met erologi ca l 
conditions ov er a given ar a at a given t ime . Pop larly cal led 
a weathe r map. 

~YZYGY - The two points in the moon 1s orbit when the moon is in con­
j unction or opposit ion to t he sun re l a tive to the earth; time of 
new or full moon in the cycle of phases. 

TERRACE - A hor izont al or nearly horizont al natural or ar t i fi cial t opo­
graphic feature interrupting a st e per Slope, s omet imes occurring 
in a series. 

TIlALWEG - In hydrau li cs, the line joining t he deepes t po in t s of an 
inlet or stream channel. 

TI DAL CURRENT - See CURRENT, TI DAL . 

TI DAL DATUfvl - See CHART DATm1 and D TUM PU\NE. 

"~'IDAL DAY - The time of the rotati on of the earth with respect to the 
mo on , or the i nte rval bet\~een two s uc cessive upper t r ansits of the 
moon over the meridian of a p lace , approximat ely 24.84 so l ar hour s 
(24 hours and 50 minut es) or 1.035 t i mes the me an so l ar day. (See 
Figure A-IO.) Also called lunar day . 

TIDAL FLATS - Marshy or muddy land are as which are covered and un ­
cover ed by the rise and fall of the tid~. 

TIDAL INLET - (1) A natural inlet maintained by tidal f l ow. (2) 
Loose ly, any inlet in which the tide ebbs and flows . Also TI DAL 
OUTLET. 

TIDAL PERIOD - The interval of t i me between two cons ecutive like phases 
of the tide. (See Figure A-IO.) 

TIDAL POOL - A pool of water remaining on a beach or reef after re ces­
sion of the tide. 

TIDAL PRISM - The total amount of water that flows into a harbor or 
estuary or out agai n with movement of the t ide, exc luding any 
fres hwater flow. 

TIDAL RANGE - The difference in he ight betwe en consecut i ve high and low 
(or higher high and lower low) waters. (See Figure A-IO.) 
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TIDAL RI SE - The height of tide as r eferr ed to t he dat um of a chart . 
(See Figure A- l O. ) 

TI DAL WAVE - (1) Th \v ve mot i on of the t ides . (2 In popular us age , 
any lmusua lly hig1 and des t ructive wat er l evel along a shore. It 
usua lly r fe rs to STORM SURGE or TSU) AM I . 

TrUE - The per iodic ris ing and f all ing of the water that r esults from 
gravitational attract ion of t he moon and sun and othe r astronomi­
cal bod i es acting upon t he rotat ing earth. Although the ac company­
ing horizont al mov ement of the wat er resu lting from the same cause 
is also sometimes called t he t ide , it is pref erable t o designate 
the latter as TIDAL CURRENT, res erv ing t he name TIDE fOl' the ver­
ti ca l mov ement . 

TIDE, DAILY RET ARDATION OF - The amount of time by which correspond­
ing tides grow later d y by day (about 50 minutes) . 

TIDE J DIURNAL - A tide with one hi gh ater and one low water in a 
tidal day. (S ee Figure - 10) 

TIDE, EBB - See EBB TI DE . 

TIDE, FLOOD - See FLOOD TIDE. 

TIDE, MI XED - See MIXED TIDE. 

TIDE, NEAP - See NEAP TI DE. 

TIDE, SEMI DI URNAL - See SEMIDIU~~AL TI DE . 

TI E, SLACK - See SLACK TIDE. 

TIDE, SPRING - See SPRING TIDE. 

TIDE STATION - A place at which t ide observations are being taken. It 
is called a primary ti de stati on when continuous observations an' 
to be t ken over a number of years to obtain basic tidal data for 
the locality. A secondary tide station is one operated over a 
short period of time to ob t a i n data for a specific purpose. 

TIDE, STORJvI - See STORM SURGE . 

TOMBOLO - A bar or spit t hat connects or "ties" an island to the main­
l and or to another island. (See Figure A-9.) 

TOPOGRAPHY - The configuration of a surface, including its relief, the 
position of its streams , roads, bui lding, etc. 
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INING WAL L - A all or jetty to dire t curren t fl ow . 

TRANS IONAL ZONE eTR! SIn O AL WATER) - In r ('gard to progressive 
gravi t y waves, wat whose depth is less than 1/2 but more t han 
1/25 t he wave lengt h. Often cal led SHALLOW W T -R. 

TRANSLATORY WAVE - See WA E OF TR..o\NSL TI ON . 

TRANSPOSED HURRI CAN E - Se HY POTHETI CAL HURRI CANE . 

TROCHOIDAL W VE - A theoret i cal, pr ogr essi oscil latory wave fi r st 
pr opos d by Gerstner in 180 2 to des cribe the surface profile .and 
parti cle orbits of fin i te ampli t de , nons i nusoi da l waves. The 
wave f orm is that of a prolate yc l i d or t r och oid, and the fl uid 
part ie e mot ion is rotat i onal as opposed t o t he usual irrot ational 
part i c l e mo tion for Iv ves genera e by norma l fo r ces . See I 0-
TATIOl 'AL WAVE 

TROPICAL CYCLONE - See HURRI CANE 

TROP ICAL STORM - A tropi ca l cyclone with max i mum winds l es t han 75 
mph. 

TROUGH OF W. VE - The lowest par t of a \y ve form be tween succes sive 
cr ests. Also that part of a I'lave be l ow st i llwate r level. (See 
Fi gure A-3.) 

TSUNAMI - A long-period wave caused by an underwate r disturb ance such 
as a volcanic eruption or ear thqu ke. Corrunon ly mi sca lled "tidal 
wave" . 

TY PHOON - See HUR leANE . 

UNDERTOW - A seaward cur ent ne ar the bott om on a sloping inshore zone. 
It is caused b¥ the return, under t he action of gr vity, of the 
water carried up on the shore by ,,,aves. Often a misnomer for 
RIP CU RRENT. 

UNDERWATER GRAD IENT - The slope of the sea bottom. See a lso SLOPE . 

UNDULATION - A continuous ly prop agated motion to and fr o, in any fluid 
or elastic medium, with no permanent translat i on of the particles 
themselves. 

UP COAST - In United States us age , th e coas t al direction generally 
trendi ng toward the north. 

UP DRI FT - Th e direct i on opposite th at of t he predominant movement of 
littoral materials. 

40 



UPLIFT .. The upward water tlressu1'~ on the base of cJ st ructure or 
pavemen t . 

UPRUSH - The rush of at er up onto the beach fo llowi g t he breaking of 
a wave. Als o SWASH , RUNUP. (See Figure A-2. ) 

V LLEY , SE - A 5ubma in. epress' on of bToad valley f rm wi thout t e 
steep side s l opes I/li ch charac riz e a anyon . 

VALLEY, SU BMARINE - A proIa gat i n of a l and va ll ey into or acros s a 
ont i nenta or i nsular she l f , wh i ch generally gives evidence of 

hav ing been formed by st r eam rosion . 

VARI ABILITY OF WAVES - (1) The vari t i on of height s and pe r i ods be­
t ween in ' i vidua l wave s i t hi n a wave train. (Wave t rains are not 
composed of w ves of qual hei ht and period., but rather of 
he ight s and periods w i ch vary i n a st at ist ical manner.) (2) The 
va iation in direction of propagation of waves l eaving the gen ­
erating area . (3) The variat i on i n hei gh t along the cr s t, 
usua lly ca l l ed "variation along the wave". 

VELOC I TY OF WAVES - The speed at wh ich an individual wave advances . 
See WAVE CELERITY. 

VISCOSI TY - (or interna l f T' ctian) - That molecular property of a 
flu id that enables it t o support tangential stresses for a 
finite t ime and t hus to r es ist deformation. 

WATERLI NE - A j un cture of l and and se a. Th i s line migrate s , changing 
wi th the tide or other fl uctuati on in t he wate r level. Where 
waves ar e present on the beach , this l i ne is also known as the 
limit of backrush. (Approximately t he i ntersection of the l and 
with the sti llwater level.) 

WAVE - A ridge, efoymation, or undulation of the surface of a liquid. 

WAVE AGE - The r atio of wave speed to wind speed . 

WAVE, CAPILLARY - See CAPILLARY WAVE. 

WAVE CE LERI TY - Wave speed. 

WAVE CREST - See CREST OF WAVE. 

WAVE CREST LENGTH - See CREST LENGTH , WAVE. 

WAV E, CYCLOIDAL - See CYCLOIDAL WAVE. 

WAVE DECAY - See DECAY OF WAVES. 
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WAVE DIRECTION - The di r ection fr om whi h a wave appr oach s . 

VE FORE ASTING - The t hea eti cal de t erminat i on of f ture wave char­
act eristics, usually from observed or predi cted met eoro l ogical 
phenomena . 

WAVE GEN ERATI ON - See GENERAT IO OF W. VES. 

WAVE, GRAVITY - See GRAVITY WAVE. 

WAVE GROUP - A series of waves in which the wave di r ection, wave­
length, and wave he i ght vary on l y s l i ght ly. See also GROUP 
VELOCITY . 

WAVE HEIGHT - The vertical dist ance between a cres t and the preceding 
trough. See also SIGNIFICANT WAVE HE IGHT. (See Figure A-3.) 

WAVE HE IGHT COEFFICIENT - The rat i o of the wave hei ght at a selected 
point to the deepwat er wave height. The refraction coef fici ent 
mult iplied by the shoa ling f act or. 

WAVE HI ND CASTING - See HINDCASTING, WAVE . 

WAVE, IRROTATIONAL - See IRROTATIONAL WAVE. 

WAVELENGTH - The horizontal distance bet ween similar points on two 
successive waves measured perpendi cular to the cr es t. (See 
Figure A-3.) 

WAVE, MONOCHROMATIC - See MONOCHROMA.TIC WAVE. 

WAVE, OSC I LLATORY - See OSCIL LATORY WAVE. 

WAVE PER IOD - The time for a wave cr es t to traverse a distance equa l 
to one wave length. The t ime for two succes s ive wave crest s to 
pass a fixed point. See also SI GN IFICANT WAVE PER IOD. 

WAVE, PROGRESSIVE - See PROGRESSIVE WAVE. 

WAVE PROPAGATI ON - The transmiss i on of waves through wateT. 

WAVE RAY - See ORTHOGONAL. 

WAVE, REFLECTED - That par t of an incident wave that is returned sea­
ward when a wave impinges on a steep beach, bar r ier, or other re­
flecting surface. 

WAVE REFRACTION - See RE FRACTION OF WATER WAVES. 
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WAVE SETUP - See SETUP , WAVE. 

NAVE, SINUSOIDAL - An osci llatory \~ ave having the form of a sinusoid. 

WAVE, SOL ITARY - See SOLI TARY WAVE 

WAVE, STAND ING - See STANDING WAVE. 

WAVE STEEPN ESS - The rat io of t he wave height to t he wavelength. 

WAVE TRA IN - A seri es of w ves from t he same di rection. 

WAVE OF TRAJISLATION - A wave in wh ich the water partic l es are per ­
manently desplaced to a s ignifi cant degree in the direction of 
1.,~ve travel. Dist i nguished from an OSCILLATORY WAVE. 

WAVE, TROCHOIDAL - S e TROCHOIDAL WAVE . 

W VE TROUGH - The l owes t part of a wave form between successive crests. 
Also that part of a wave be low stillwater level. 

WAV E VAR IABIL ITY - See VARIA BIL ITY OF WAVES. 

WAVE VELOCITY - The speed at which an individual wave advances. 

WAVE, WIND - See WIND WAVES. 

WAVES, INTERNAL - See I NTERNAL WAVES . 

WEIR JETTY - An updrift j etty with a l ow section or weir over which 
l ittoral drift moves into a predredged deposition basin which is 
dredged periodically. 

WHARF - A structure built on the shore of a harbor, river, or canal, 
so that ve ss e ls may lie alongs' de to receive and discharge cargo 
and passengers. 

WH ITECAP - On the crest of a wave, t he white froth caused by wind. 

WIND CHOP - See CHOP. 

WIND, FOLLOWING - See FOLLOWING WI ND. 

WIND, OFFSHORE - A wind blowing seaward from the l and in a coastal 
area. 

I'll NO , ONSHORE - A wi nd blowing l andward from t he sea in a coastal area. 

WI ND , OPPOSING - See OPPOSING WIND. 
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WI ND E UP - (1 ) 1e ver -r- i caI rise in the st i llwater l evel on t he lee ­
war d side of a dy of water caused by win stresses on t he sur ­
f ace of t he \\later . ( 2) Th _ iffer nee . n stU wate r l eve ls on 
t h e indward and the leeward sides f a dy 0 . water c ause by 
wi nd str esses on t he sur fac e of the wate. (3 ) Synonymous with 
H D TIDE and ST RM SURGE . STORM SURGE i s l s uaUy reserved f or 
u se on the oce an and large odies of water . HND SETUP is 
usual l y reserved for use on r eservo "rs and sma l l e r bodies of 
water. (See Figur A-II.) 

WI ND TI DE - See WI ND SETUP, STORM SURGE. 

\ INDWARD - The direction from which the wind is lowing. 

WIND WAVES - (1) Waves being f ormed and built up by the win d. ( 2) 
Loosel y , any wave genera ted by wind . 
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Figure A-2. Schematic Di agr am of Waves in the Breaker Zone. 
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Directio n of Wave Tr ave l • 
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--~~~~----------,-~--------~--~--

I--- c r est ~~nglh---l wo Je Trou=Th -;--

Reg ion I I ISli l lwoter 
I--Tr oug h length ---i 

Re g i on d: Dep th 

L ev el 

Ocean Bottom 

d 

o i ree lion of Wove Trove I _ 
Orbit Di ame ter (Ho) 1-1---------------- La 

, 
( , 
\. -1-­
\ ..... _ ;J 
, I 
\ I 
I,-J 
~-1 

Lol \ I 
12 \! 
~_l __ 

Di rec l ion of orbital move men t of water 
po rt i cle·s in di f fe rent parts of a deep 
woler wav e. 

\ Small lOti" 01 .01" bela. LO!2 

Dir ec t ion at Wove Trav el 
• 

L -------1-, 

Beach grass show s the d irection of move ment 
of woler parti cles un de r vari ous ports of a 
sh allow wa ter wave . 

Figure A-3. Wave Characteris t ics and Direction of 
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SPILLING BRE AKER 

PL UNG ING BREAK ER 

SURGIN G BREAK ER 

BEACH 80TTOM 

BEACH IS USUALLY VERY FLAT 

SKETCH SHOWING THE GENERAL CHARACTER 
OF SPILLING BREAKERS 

BEACH IS USUALLY STEEP 

SKETCH SHOWING THE GENERAL CHARACTER 
OF PLUNGING BREAKERS 

BEACH IS USUALLY VERY STEEP 

SKETCH SHOWING THE GENERAL CHARACTER 
OF SURGING BREAKERS 

Both photographs and dia grams of the three types of breakers are 
presented above. The sketc hes co nsi st of a series of profiles of the 
wave form as it appears before br eak ing J during breaking and after 
breaking. The numb ers opposite the pro file lines indicate the relative 
times of occurenc es. 

(Wiegel,19 53J 

Figure A-4. Breaker Types. 
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Fi gure A-S. Refr acti n of W s . 
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Figure A-6. Refraction Diagram. 
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OCEAN 

BAR --.s---

(W iege l,1 953) 

Fi gure A-8. Sh line Features. 
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Figure A-9. 
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Bar and Beach Forms. (from D. W. Johnson, Shore Process 
and Shoreline Development, 1919, published by John Wiley 
& Sons, Inc.) 
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Figu e A- 12 . Co la s i ng Breaker . 
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