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ESTIMATION oF WAVE GROWTH AND DECAY OVER FLOODED LAND
COMPUTER P?OGRAM WAVFLOOD (MACE 9]

'1~PROGRAM PURPOSE The computer program WAVFLOOD applles Camfleld s method as'
jpresented in Sectlon IVmVI of the Shore Protectlon Manual (SPM 1984) to '

'approx1mate wave growth or decay over flooded, vegetated 1and

'Unllke a sandy sed bottom whlch offers m1n1ma1 frictlon, the vegetatlon
,dlntroduces frlctlon that acts agalnst the waves and varles w1th water depth

'Consequently,,a wave grows more slowly and decays more rapldly overra'
’fvegetated bottom.’ It is noted that the methodology adopted has not beeh
"verlfled w1th either f1eld or 1aboratory data.  The program assumes that,the,y

user prOV1des the wave helght and perlod at the seaward edge of the area in;h

"questlon.r'

PROGRAM APPLICATIONQH The dlstance across the flooded reglon (see Flgure 1) in

the dlrectlon of wave travel must be known as well as the water depth at the

"area of 1nterest. This area must _be d1V1ded 1nto segments to satlsfy three
"crlterla. Flrst the chanae in depth across a segment must not exceed onem
fourth the depth at the beglnnlng of the segment. Second the dlffereﬁce in
i,frlctlon effects from beg:nnlng to end of the segment must be less than one«
fourth the frlctlon effect at the beglnnlng, And thlrd the change in wave
helght across the segment due to wave growth or decay must be less than one-

‘half the wave helght at the segment beglnnlng,, These cond1t1ons are evaluated

amet.' Therefore, the user succe351vely estlmates a segment length untrl Lhe ,

,above 11m1tat10ns are met.y The depth ‘at the beglnnlng and end of each segmea2
'can be determlned by assuming a constant hottom slope. w1th1n the segmentér
' More care must be taken 1f bottom COHdlthnS are extremely 1rregu1ar, For
hf;:example, if the flooded area has a steep slope; the segments w1]l need to be

~ much shorter than for a m11d slope in order to meet the stated crlterla.,

U S, Army Engmeer Waterways Expenment Sﬁahon, Coastai Engmeenng Reseaw:h Cenfer
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. Ly .
_ SEGMENTT [ SEGWENTH
SWL g

; i 3 y \ ]
\\N diad : gt B <

o N

9 a Q Q
’,

FLOODED LAND
BEACH

Figufe 1" Flooded,'vegetated land..

distance across flooded 1and 1n the direction of wave travel

F =

Dl = depth at beglnnlng of segment

D2 = depth at end of segment '
,'Hi = dinitial wave height

Ti = initiel period

U =fwindspeed

After the windspeed and 1ﬂ1t131 wave helght and period are 1nput, calculatlons
'proceed to the individual segments where segment length, 1n1t1a1 depth end
depth, and vegetatlon cond1t1ons must be dnput. A chomce of four bottom
,,frlctlon factors (Flgure 3= 37 SPM 1984) are glven whlch range from a smooth
sandy bottom to an area covered with trees.' The user chooses the one that
best descrlbes the present segment and the wave status and flnal hedight is

'prlnted before execution contlnues with the next segment.

PROGRAM CAPABILITY This program is written in MleOSOft BASIC for the IBM PC'

INPUT: 1. Location , ,
. 2. 1Initial wave height (ft or m)

3, Initial wave period (sec) ,
4. Depth at beginningfof area'in’questioﬁ (ft or m)
_5; Dlstance across the area in the dlrectlon of wave travel (ft,
| m, statute ml, km, or naut1ca1 mi)

6.,,W1ndspeed (mi/hr, ft/sec, km/hr,,m/sec, or knots)’
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. *Segment lengths (ft m, statute m1, km,’or naut1ca1 ml)_'f"d'
8;7'Segment 1n1t1a1 depths (ft or m) . . -
";,9._'Segment end depths (ft or m)

le;':Vegetatlon (frlctlon) condltions

fSAMPLE PROBLEM', A”flooded'coastal area is covered w1th thlck stands of tall

',"grass., The waLer depth at the seaward edoe of the area ds 7 m (23 ft) and at

','the 1andward edge of the area the depth is 4 m (13 ft) The dlstance across.

_ VERSION 7-85

,; the area in the dlrectmon of wave travel is 3, 050 m (10,000 ft), The wave

'helght at the seaward edge of the area 1s 11m1ted to 0. 9 m (3 ft) by the

,dflooded beach,dune3system seaward of the area belng con51dered, and the wave .
’”[peried'is 2. 6'sec.,:The’wiﬁdepeed is 7@ m11es per hour. (Example 6 Chapter"g'
3, SPM, 1984) . . | |

'w,WAVE AND PERIDD DECAY/GRDNTH

- USE UPFER CAeE FGR Ar' RESPDNSES,’,,
USE COMMAS BETWEEN INPUT VARIABLES ,

 PREBS ANY KEY TO CONTINUE '
”:,LccArlah GF FLDUDED AREA7 SAHPLE PRGBLEM

,ﬁwéve HEIBHT AND wATER DEPTH UNITS '

~FEET
2~METERS

,ngICH UNIT 71 ,
'wINzTIQL WAVE HEIGHT? 3 . ,
'aDEPTH AT SEAWARD EDBE DF FLDDDED AREA’ 23d;:
QINITIAL PERIGD N sscmunev 2. b . |
"UNITS FOR DISTANCE ACRDSS FLDODED AREA
1-FEET

Z»WETERS i
3*8TATUTE MILE$

' wwHICH UNIT 7 1

VADISTANCE A“RDBS FLDDDED AREA IN THE DIRECTIDN OF WAVE TRAVEL? 1mmma
' WINDSPEED UNITS -

, “MILES/HDUR ,
 2-FEET/SECOND

, 3~KIL0MET_RS/HDUR

f,,4«HETERS/BECOND
',5~KhQTs ,

. NHICH UNIT ! 21




’SEGMENT 1 LENBTH, INITIAL DEPTH END DERPTH?. 5080,23,18
g FRICTIDN CURV&S A,B C, AND D CDRRESPOND T0 SEGMENT BDTTDM CONDITIONS

,A~SMDDTH, SANDY. BOTTOM
- B-THICK STANDS OF MARSH BRASS

3 C DENSE GRASS, BRUSH OR BUSHY WILLOWS, SCATTERED TREES
«DENSE BTQNDQ GF TREEB WITH LXTTLE UNDERBRUwTH

o WHICH FRICTION CURVE? B

=$' % i s "m : - - 3 e i 2 s e
: ! WAVE AND PERIUD DECAY/GRUWTH FUR
: SAHPLE PRUBLEM

~ WINDSPEED = 78.8 MI/HR = XBZ 7. FET/8EC —112 é KM/HR = 31 3 M/SEC = 40.8 KNDTS
DISTANCE ACRDSS FLDODED LAND = 10008 FT = 3048 M = 1.9 STATUTE MI :

. = I @AKM = 1.4 NAUTICAL MI
INITIAL uAVE HEIBHT = 3.m FT = 8.9 M e . .
INITIAL PERIOD = 7.6 BEC .
=aégzs o e '% s ' "' :  = o i : : ' ~
BN ARERR R
. SEGBMENT 1
’ HERB SRR SRR WY
' SEGMENT LENGTH , = 5POB FT = 1528 M= 8.9 STATUTE MI
' = 1.5 KM = 0.8 NAUTICAL MI
'SEGMENT INITIAL DEPTH = 228 FT = 7.0HM
 BEBMENT END DEPTH = 18 BFT = 5.85H4

THICK STANDB OF MARSH GRASS
HICKHMS (WAVE WILL GROW) ,
_ INCREASED WAVE HEIGHT = 3;1,FT = 1.8 M

252 0 o e e e e g e g s e o prpeeges = o i et i e e o s sl

PROGRAM AVAILABILITY- WAVFLOOD is avallable for the IBM PC on a 5 l/é—ln. o .

diskette or as a prlnted program llstlng and may be obtalned from the
,Englneerlng Compufer Programs Lnbrary (ECPL) , Ms, Rosemary Peck at
601/634m2581 (FTS 542w2581) , Questlons concernlng the appllcatlons of
, WAVFLOOD may be dlrected to Mr. Donald G McMullen at 601/634 2068

- (FTS 542~ 2068) or Dr. Yenwh31 Chu at 601/634~ 2067 (FTS 542 7067), of the

- Coasta? Design Branch Coastal Engineerlng Research Center, USAE Waterways

,Fxperlment Station, WESCWmD P O Box . 631 Vlcksburg, MS 39180 0631g or to

 Mr; Cec11 801leau at 504/838 2420 or Mr, Jay Combe dt 504/838 2480 of the U S/
 "Army Englneer Dlstrlct New Orleans, LMNED«HC B 0. Box 60267 New Orleans, -
LA 70160-0267, ' ' |

This program developed by Mr

y
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