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AP, xAEHE;: a MNBSE b ARESE: c AERSE.

BT Weibull 2% RBAE =AW ASE, BMEHE, BE TR, B &K
B ERAEBE, MUK ESLT Weibull BRE L, EXEAKRBHNTF—KHELE M
B LR, #MAETE S S o, b,c WE, RENERERAE, THEEK. TR,
ERAEEMRLRF A9 RASE BN RERB a.b,c ZE NEHENESR 0. B
RB/N_FERRS b A o, XFFHERAWRBEIRT o M) 56 16 258 1 fR 09 .
2 3O DA 28 IR F¢ (Marquardt, 1963) B3R f# Weibull 434, LR T =S HM — 3 F 8, it
ERY U ERUETERER, HEEHTE. A9 TKBRFILH, FTRMFEHLY
Qe

RERFERIALEENT. RRKy = f(x; P, WP (k=1,2,--,m),EHnH
MEMBE(x, y), (=1,2,-+, n), men, RAAGK SHEWHREHIRE T ME/N AN
KEP, (k=1,2,--,m),

2 oP) = Z b, -y, Pl*~min )
B PO = PO+ APY, B Q(P)EE PYRMERBIRIT, BAT RN,
2 VOP** ") =0, MVQPP)APY = —VQ(PP) k=0, A3)
B 5 LB R ik BE 7y 1614E g 2 30k AR B0 st O ), )
AP® = p[ - VQ(P?)] 4)
id [a] = V*Q(P®) )
B=—-VoPr?) (6)
4: AP=APY MR G)MR 4)EH
[alAP =B (7
AP = uf (8)
4, ,1=% , M. AAP=B. EmBBAERL M. AIAP=8 ©)

HHFR(MNARX Q) TEATHNERMITER SN
(la]l + ADAP =B (10)

FEARO, RAMEFHKERMAPHE, IR B SEAIBRMK. RBITEN, TAEW
BB PO, HE Q(P?), BA=018K10)74EAP, 2PV =P9 + AP, iHE 0(PY).
FlA| <107 MERER; & oP") > QP W PO = PV, 1 =104, BRER
(10); & QP") < QP PO = PV, 4 =0.14, BRMX 10).

2t F Weibull 5375 BB, P = [a,b,c)". % a =0, AB/PN_FETIKE b, c VIR, W
VIS PORIE., BRI BBERAR (10), TR F a,b,c WRAEHE.
1.2 Gumbel 4%

Gumbel 7375 X #R AR E 1585+ 45 , 1 Fisher B %6 4, Gumbel (1958) & IKIEE A7E L
KAWHES. REGED IBRHEARSE VLA TREBMMMNTE, b T2 HEE

1) PEARKNEZESR, 1987. BOTEERMAE. 312315
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FEAMELRE XENAASECHLATERRERNTE. HERNSHBEHEN.
F(x) = exp{ —expl — & (x— B)]} (11)
AF, o BHASH x ABRBEHEWNME.
AR, R AR/ ZREBES S (N, 1983).
1.3 P-INESH
P-TI1%Y 53 75 & Pearson 4375 B &1 19 — b, h L E ¥ #F Pearson(1903) B e, B
HL.ERAKAIBANBEANT ZH—Fhek, KEERBCH:
0= Fem
AF, x AREBRRHE; o« HEREE BARESYE: o HLBESH.
REBEHEEME N EEREHR C, RERE N C,, WABe, f.a5x, C,,
CHRIXEIMT (&NR, 1964).

(x—a)* e oW (12)

17~ xc¢.C 13)

TEAXHES, E—MAK p, WE—ANERE x, 5235, B

p(x>x))= jf(x)dx (14)

p(x> xp)=rlz;) J(x_“o)“"e_”(’_"“)dx (13)

4= pa—a) WB:  pix>x)=— Jt”“e"dt (16)
0 : » T (a)

t
4

AF, 1,=0(x,—qa).

HTHAMMAIMEAERE/ N, Bt CENIRCHEEREEARE., Wbt
Fot, hBEAR Y CHE, CEHM C, AT, BRKE —HBRHE, NhEh 5LRME
R B E 7 B/ N EVE A B (E PR 4R,

1.4 Log-normal%#

Log-nomal& i R B BB BB EMIESS . BRENIIM%2ECERIHAAT
FREFTROTR BEE, 1988). ZAHAIHEBRRE, ALER. REEN N x, $Inx=y,
Wy BRAMNIEZRS 7, x I BE R B RPN
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£y = 1 exp[ _ (Inx — Ex)z ] n
xalm(v 271? 2'a-ln.\f2
&= “”‘U‘ I oy O
H 1 2
Fx) = J s exp[ —%]dr (18)

i BN —Fe LA R o, Mine, SRE K EHY T, EHIERY B IR p = %Ef?
WMEF=1-p, RAKUB)TRAE x.

2 HERERR

BT BRI 4 5 R RE R AR, BT A T8 F () T RI/RET KR
B3, BIEEREFA/KXRENSEERSH. RENKRRPERNT.

RIEBRR HE5BEBRR HHA: H F() = F(9); H:Fx) # F,(x. B&ITE.

D,= sup |F,(®)-F@) RP, FONERBREBMELHER. 4:d = |F(») -

- <x< +

F(x)|, WZHE DORBEN. D, = ‘max {d)

HFEEKFe, MARREEEEn, MEKROIGEFRED,(a). & D, < D(a)
MR RBIT H, BEBEBRE H; BTUELRBRR H,.
3 #bl
3.1 [RRME

EMBEEPREXYGEL 21 FMRKAERTF, HBEFEA TR L EXNRH
HERAERKEHTITE.

£ SREXERNME

Tab.l Observed values of annual extreme wave height

g 1 2 3 4 5 6 7 8 9 10 11
BE® (m) 4.35 429 4.03 4.02 3.96 3.88 3.87 3.73 3.64 3.60 3.57
5e 12 13 14 15 16 17 18 19 20 21

BB 5 (m) 3.54 3.50 3.42 3.36 3.28 3.21 3.21 2.99 2.92 2.69

32 LHBRESHRATERENITH

B 1 Fr R IRAE B & F 3 # 4T Gumbel, P-III. Weibull. Log—normal 2+ fi 814, %
i85 A #2843 5142 € Powell, Normal, Weibull 1 Log-normal# & &K+ (RE 1). AT
FE1@QR—EL SFEExEOTE#R: t=x—a, XPaX Weibul 2 HHLES
.

1) PEEBHFEAMEFEHR B, 1995, BESZ36-IMB TR TR EFEEGS AR, 124—129
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33 SHearE
Xt 4R {8 3 & 7 53K 8 Gumbel, P-TII, Weibull fl Log—normal% 4 fH ¢ R A& B M4
HEPE, HITRERERR, SR AE 2,

R MRESHRARRBS TR

Tab.2 Kolmogorov test statistics of 4 extreme distributions

SRR Gumbel P-1MI Weibull Log—normal
Da 0.129 0.122 0.096 0.099

HEEKF a X005, HERERN 210, MRKLKHEIERE D,0.05)%0.286. BT
B 4 EERRRARREITRE /DT 0.286, HL, B FF I 4 Fh 476 5 K46 48 7 MR
B BTHTEREITE.

34 BESHEHRN

4 MAMHRRRRELKTROBE T HTHIRAR 3. HR 3 FH Weibull 5

T 2E BN, W Weibull 20 A RAERSY, TREIH U E RS AT EEHRME.

£33 BERELRMBNEETLHFH

Tab.3 Deviation square sum of theoretical and empirical probability

A Gumbel P11 Weibull Log—normal
(1079 4.101 2.043 1.386 1.689
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BAH (x,,) o Weibull 275 5 3 B E 5 B K 16%, 2%, 9%, B I, AR [E 8 TR, B —Fh s fi
FiEA MBI ERE, JURMX REERFAIBER. AATHRESFER
2 Weibull 4% .
42 AXUEZBRFEUESZSH Weibull 24, AMUEHNTERNNFE TR, #47T
EREEROEATNS, ANERT 4S8/ _REVENEREE METHEEER,
W S B AR
43 HMEIABMRK T E & EIHME, 48451 8K/ H 5 B F A Gumbel,
Log-nommal, P-TII, Weibull 7 #i. X485 Muir(1986) i 8 &8 2 —B M, BH B
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STATISTICAL DISTRIBUTIONS OF LONG-TERM
EXTREME WAVE HEIGHT

WANG Yun-hong, DONG Sheng'

(Tianjin Water Conservancy Bureau, Tianjin, 300074)

t (College of Engineering, Ocean University of Qingdao, Qingdao, 266003)

Abstract Calculation of the predicted wave height against various return periods plays an
important role in planning, design of coastal construction and ocean engineering. The determination
of the design values will greatly influence the level of protection standard and the scale of
investment. Comparison of several extreme distribution models used in China and abroad shows that
because of the difference of the areas there is no popular trend to use only one distribution as a
recommended model. The optimum model for every engineering design can be obtained only when
much more distributions are fitted and compared. So far, 3-—parameter Weibull distribution is widely
used. The initially unknown values of the parameters are determined by probability paper or linear
least square curve fitting at present. The former method is simple but the results may not be the
same. The latter method requires estimation of an initial location parameter. The speed of solution
depends to a large extent on the interval between original value and actual value of location
parameter. In this paper a new approach is proposed based on the Marquardt method. Three unknown
parameters can be calculated simultaneously. The speed of the iterative loop is high and the accuracy
is good. Fitting was camried out by computer. Example shows that different distributions gave very
different estimation of long return period wave heights. The value provided by Gumbel distributin is
largest, those obtained by Log—normal and P-III distributions are less, and that by Weibull
distribution is smallest.

Key words Extreme distribution fitting Marquardt method return period
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