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Parameterization of Drag Coefficient for Coastal Environment

Chuan-Wen Ting Hsiao-Huna Chen

Naval Weather Center

Abstract

The increasing concern of coastal processes calls for 2 need to accurately estimate the
wind stress. Various wind-stress models based on the open ocean data have been proposed.
Most of the studies found the correlation between drag coefficient and wind velocity, however,
studies in the coastal area are still scarce. The purpose of this paper is studying the drag
coefficient over the coastal environment. Field experiment conducted at the Delaware Bay in
USA, and previous wind stress models were compared in this studies. Surprisingly, field
experiment result shows that coastal drag coefficient is almost independent with wind velocity,
and the drag coefficient is not related to the average wind velocity but suddenly increasing
wind velocity, Further experiment under gust wind or weather system changed was
suggested.

635



3 T T 1 T
.'/ 7
-
2
o 2T
=)
-]
2]
=
[
Q
o
o
o
L
a 1 ..
= 5
=
=
ol e b P
Q 5 10 15 20 25
Wind Veiacity, U, (m s™
Wiennga (1874) 5 Wu {1930)

l

2 Smith & Banke (1975)
3 Garmau (1977)

4 Smith (1980}

6. Large and Pond (1981)
7. Donelan (1982)
8 Geemacrt ctal (1986)

Bl — - AR ZBE R -

vaathar
wtarisg

AT ARTIATFITTH

._,_',__.1

$a 7 ~
f |
senis ¥ T . T " u
15a £ g )
~ l 11w . g
L L]
capacitanca vite -— - n
wAVe—jauge | -
. - hign tida
9.2 ="
-uc:mmgm::lf, ‘[
TurTEnt et
———————— e ——— e i low tida

= - RBHESE TIPS L H R
B -

636

31|II

I rrr o711

IEII1Il1i

=3

Wind-Stress Coefficient, C,, (10 )
]
' |

—

7/ Smith 1980, depth=59m
- — — Geernaert et al, 1986, depth=16m -
<o+ Donekan 1982, depth=10m

"IIl\ll1]11lllllllllllllllll

0 5 10 15 20 25

Wind Velocity, U, , (ms”)

Bl HEER REOHTE R E A B B -

T
-

Sapmudgs
ass

U

]

nl'....oil.q?.....‘..- . , ! L

. ...Oll....c‘l
...T. | _IJ

u,
cpo

[T°T

‘e
.
AL T T YT T PYY LA L]

o e o

NI LI

atsstenang, g, YL
LE Y auh?
et AL L T YT Y LAl L

_

z
o=

L 1 A

[ 5] -
oo o0

xG

LY LLL ]
- . P T T TY Y J
i

[ ] .
....'I...'.,..'....... l ) L

LT

YE
o3

AP - LT
.:‘:gl-o.ll Tttt teeeeaginggat X Yeesnsam

- 25 E antaatttanetien
" 20 b 1 1

T...--g..................J

¥ i; B e utta e s tatsiayssast NIt stotunone, g,
r 20 bt L L I 1 1 ] :
0.6 .cnl....l‘“ll....lo
e 0.31— - s ..--' ’
0‘0 T..‘..,...'.'I. , i L 1
2e-3
& qa - s
z ;:i’,’f.."':.'..'r'.. , p* SRt A ARRASSASRRRRRNsRS
. 6.0 L LFPY)
:':;a. 3.01‘10.0'-|'0a...‘" !.gc"r.'cc.foooun’ocoo.o-
0.0
2 015 a® s st onr,
%n 310.2 T"" |...‘.:. | %%y vespttanenpenttteg
10? !
=] 104r...-..'...'............-..°..-..........‘..-t
[ & 104 Lt | \ | i L 1 L
4e-2 L] \
Qe+ —b FOPPU TN - seossies -
¢ 12 14 16 18 20 22 24 2

BT - EfEh s BH s RRTTER  x
SRR B HLE 2 /MR —
Mo B-BRE 20 DB ENTEE &
EHRFRERA 1995 4E 9 A 21 [ 12 KRR BEAY
14 7J3B -



16

4 LI \IIIEIIIIIIIIIII\IIITI[[III TTTT

J\II'IIIJIllllI]iI\llflilE'Ill[lliII[llllllll_ |
& E 1 o - ]
o 14 = — o?(;) L _
= 12 B © Field measurements E o 3l - 0.0057U _
8. -© — Wu (1980, 1994) 3 8 - 10=0.888+0. 10 .
_E 0, e ==~ Large and Pond (1980) 7 G o 1
o -0 © - ‘G L i
5 8 = T 2- .
Q _ o . =) - i
o o) o " O L o _
2 B[, 3 g [ o e ° g & o |
E - ) 7 [+ - o [o1a] .
» 4 %§ S g tl—=209o o g P
) K — i L o o fe] _
2 - © o c?é) ] 2 i o o °e 6 o ]
S 2 INERy . g [ ° o ° )
0:|||| “|||HIH|||||H]H“[““|,|H: 0—l|||1lllllli!LllllrlllllllIllilllllllll_
cC 2 4 6 8 10 12 14 16 18 4 6 8 10 12 14 186 18 20
Wind Velocity, U,, (m/s) Wind Velocity, U, . (m/s)
[ l‘__;, L - EA = > EA :IE] _:.,f’m . ﬁa‘
B - ﬁ%%gﬁﬁmﬁzgﬁ{%(xﬁmzﬁ%) o Bl ﬁ%{%%ﬁﬁﬁﬁZ%f%&Lﬁﬁﬁ:%ﬂ (&
EYREPEEEZER) -
1.0 T T
6 _J T I L ] T TTT | T TTT | T | TTTT T T] :
? _F = Wu(1980) - ]
= S Large and Pond (1980) — 08~
e | —— Field measurements (1995) .
(j_ 4l C1o:1‘3344+0‘0173U1o E ot
= — ] - 06 -
45} B n W
8 - . £ 1
£ a3k _‘ 3
3 - . £ 04|
g 2z - o . > 4 ]
9 r © o ° o O © N K
= - o 9 B r
93] ral e T AR P F & SMITH 1
B o i S o ]
-gl 1 '—___,_._g-g ...... U"' ............... [o] o db _: 02’_‘ §§ " mGEANDPOND
= - v ELAN
; - ] g @B o gg:ﬁNAERT |
- : - 88 ©ag
0[|[ul||1|;|ir|||||:|1|||1||rr 00- 0%, 4 ! | e el -ij
6 8 10 12 14 16 0.0 0.2 0.4 0.6 08 1.0
u')mulurad' (ms")

B~ AR B PR IR =, (A
HRER) -

Wind Velocity, U10 (mfs)

637

B\~ FEEFE wBHEEREN w{EHHR
LAER o



