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6 51 36 744 0.03 26.41 —1.00 6.80
7 92 28931 0.32 26.88 ~1.08 6.55
8 133 19137 0.95 25.74 —1.14 6.90
9 174 8191 2.50 20.28 ~1.20 9.95
10 215 1228 3.80 14.36 0.07 3.62
485 258 589 —0.26 26.75 —1.00 6.38
REN
C —104 - 386 6.25 27.52 —0.88 5.51
2 —82 529 —0.39 29.63 —1.08 5.62
3 60 16534 —0.45 28.30 —0.97 5.60
4 ~38 34 705 —0.13 26.43 —1.04 6.23
°5 —16 55 295 - 0.20 25.57 ~1.08 6.08
6 6 62097 0.13 22.96 —~1.09 6.81
T 28 47 544 0.12 18.89 ~1.09 9.03
‘8 50 25581 0.37 14.76 —0.42 7.51
9 72 8 858 - =0.26 13.56 —0.21 7.25
10 - 94 1632 —0.88 11.96 0:78 5.02
28 257 928 0.07 22.94 —1.09 V- 7.24
%
1 —240 1563 3.85 16.96 —0.26 4.43
2 —190 12 286 —0.77 16.69 —0.46  5.28
3 —140 31913 —0.90 16.20 —0.39 5.43
4 —90 43774 —0.70 16.26 —0.41 5.74
5 —40 44099 —~0.11 16.66 —~0.46 5.82
6 10 42 289 0.58 17.19 —0.48 5.73
7 60 47782 0.68 17.57 ~0.58 5.77
8 110 46 449 0.28 16.70 —0.59 6.08
9 160 24172 —0.15  15.19 —0.41 6.55
10 210 3 604 0.45 13.41 —0.13 6.68

£ 297 931 0.00 16.65 —0.48 5.83




14 B M ¥ £ A
, . g 4
i x N m a s k
(cm) (cm) (cm)
1 —-173 3140 - 13.51 16.90 0.20 3.68
2 —128 28 623 ~0.64 16.37 0.29 .5.01
3 —83 55 540 —1.89 17.01 0243 .5.89
4 —38 50 557 . 0.80 17.33 0.70 6.77
5 8 43749 1.23 17.10 0.65 16,94
6 53 41493 - 0.19 16.61 - 0.56 .6.18
7 .98 35 059 -—0.69 ©16.29 0.58 6.04
8 1143 21675 —0.26 16.37 0.56 5.47
9 188 -8 393 . 0.91 16.43 0.67 "5.91
10 233 1028 2.17 17.15 1.78° 14.06
213 289 257 0.00 16.90 0.55 - 6.16
B
1 —221 1908 - 0.77 .15.32 0.47 3.95
-2 ~172 12 298 —0.68 .14.58 0.31 4.11
3 —123 26 542 = 1.44 14.19 0.31 .4.54
4 -74 35 960 —0.99 +13.66 0:29 4.47
5 —25 34478 —0.22 13.15 0.18 4,10
6 .25 34503 0.25 12.79 0.13 4.21
-7 74 35 465 ...0.70 12.62 0.03 4.58
8 123 26 221 . 1.54 12.35 0.04 4.98
9 172 13 244 2 2.44 12.70 —0.28 6.70
10 221 1952 . 3.64 12.98 -—0.16 6.57
2 222571 - 0.11 13.26 0.14 4.52
B 11
1 —292 3634 2.53 14.17 0.70 4.21
2 —226 19176 "1.60 15.37 0.83 4.82
3 —160 39026 1.85 16.99 0.98 5.47
4 —94 41772 0.31 18.31 0.87 4.66
5 —28 33318 —1.10 19.20 0.74 4.32
6 38 30914 —1.26 19.85 0.53 3.99
7 104 35 645 . 0.15 19.56 0.28 3.82
8 170 36 983 —0.09 18.39 0.14 3.76
9 236 19 862 —1.91 17.43 0.11 3.86
10 302 2589 —3.79 16.53 0.10 3.40
£ 262919 0.01 18.33 0.54 4.35
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Hg 4
x N m o $ k
(cm) ’ (cm) (cm)
%
1 —132 489 0.94 17.01 1.08 4.87
2 —106 3845 1.40 17.28 0.67 3.94
3 —80 10 886 0.96 17.42 0.65 3.89
4 —54 16 160 1.30 16.01 0.67 4.39
5 —28 21 513 0.69 15.44 0.83 5.28
6 -2 3333] —0.21 15.75 0.77 5.61
7 24 45 469 —0.65 16.42 0.78 7.16
8 50 25918 —0.48 17.21 0.69 6.39
9 76 . 6880 —0.97 15.81 0.41 4.32
10 102 639 —~1.56 14.44 0.17 3.09
& 165 130 =0.03 16.33 0.73 5.83
jﬁ ..
1 —139 2366 4.95 18.34 0.27 3.46
2 —106 21826 —1.86 19.63 0.51 " 4.68
3 —73 33919 —1.08 18.25 0.33 4.90
4 —40 42 684 0.24 17.53 0.55 8.50
5 -7 47384 0.84 16.77 0.37 6.06
6 27 - 49298 0.85 16.57 0.33 4.98
7 60 38538 0.41 16.49 0.28 5.09"
8 93 23495 —0.92 16.77 0.20 7.08
9 126 9823 —1.82 17.68 0.50 4.34
10 159 1 402 —4.22 19.30 0.49 ' 3.58
P 270 735 —0.01 17.35 0.37 5.82
”
B
1 —104 280 —0.81 11.20 ~0.84 5.61
2 —81 4573 0.49 10.08 0.01 4.84
3 —58 19 003 —0.69 10.96 0.21 5.46
4 ~35 43127 —0.16 11.46 0.46 5.97
5 —12 66 365 -0.15 11.36 0.38 5.61
6 12 52 421 0.13 11.70 0.59 5.70.
7 35 37002 0.42 11.42 0.44 - 5.53
8 58 - 22948 0.40 11.15 0.57 5.98
9 81 7 145 0.13 12.08 1.08 7.31°
10 104 934 0.50 12.56 1.07 5.36
&% 253798 0.02 11.42 0.48 $5.77
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& 4
7 x N .oom g s k
(cm) (cm) (ecm)

@
1 -—209 1186 1.12 10.30 ) . 0.00 4.72
2 —157 14 560 0.33 11.12 —0.38 5.30
3 —105 30521 0.21 11.69 —0.29 6.76
4 —53 43 388 -0.24 12.08 —0.33 7.03
5 —1 40 275 0.24 12.28 —-0.71 7.14
6 51 27 000 0.65 12.07 -0.92 7.34
7 103 22 405 0.46 12.06 —0.92 7.36
8 155 18613 -0.15 - 11.70 —0.61 5.79
9 207 6 889 : —0.13 . 11.48 —0.52 5.68
10 259 559 —1.83 12.06 . —0.82 5.28
£ .205 396 0.17 11,93 -—0.58 6.85

SKBETRRKRRS T, FNTENAREY&ET 2KORIT TR XERHER
S EARER (3.2)—(3.6), FETRHENSEYER, RITBE—TR 1= 1,2,
<o d RRBIEN e WEMHE 10 M0k, RABY &4 THERNTEERIE 4o £
AT, RATRER S ASKREMN = WEE, mE 4 R, EhEELNER%IT 5
BLOHBAMSER UEHTELT N ‘

B% 4 T, EXRKEAIIETERER—RREERRSEY LB TT8E
FiRAe BRI LE, X —2R+0BE, HhERHWEEE S, KHA KR T
SRR L B EIA B T R —E L b o £k 576 MR BE th 7T 6EREZ MIAL R EI T
RE B — B3, SE— MR ENMRA K. Flindei o —RBRAR, &
O GENGRIN—BBEER. YRUEDIGIN, KHBRE HAES MO |
FEABRD B § = 1 B8 10 MHERIRHRE . BRI M E R —&, EXE— s, HE
IRB B o o

M. RED R T &

EESWhERH, EERARREY&E T BN &K RiT ERES
HLELRESH NG Bo ARMERR S EY & ENE T8 HARELRIER.
AT R —F &, ST RV SR 5> 75 BE R T 25 4k o (L BE 24 M 4R — e A LB 58
A BT —EBR o

—REETREREL HA KSR —EER . RITEESHRMNE R &
T, REABESHEAEFOE—BAEE—EYEETHRKEI . FTERME
3 (1987) B Edgeworth B ERAKLIRELETX—48ko Edgeworth %
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WA EARS T G, I LB Hermite 2 T05%5 10 B R s B TR R R 01T E T4
. B ERZE—RTIRR KR ERSEENOBR. HEBEFREEEHRNRKAIHTSES
SAEE AR, BT ERA R ER o f5RRAIURE —FFTIEE & Pearson-1IH
HHORIUA SR i o FEERE T —HEMRBERET QT E, B2 HBME.
X EXHX R BRI, R A SR IE B ATIRR R R R AR

TEX BN 2 o P B 4K AL AR D TR OB AR , SRS IE B A AR B I FR A
— N

1. kR GES FRPHEHRZNE .

B SEFRUL I Bk e v 8 AR R S i T Sk R 43 i OB 2 1S TR R I — S oAl
ik, R a S —EHERE . B R KA X R EMSER, f/() RN, TR
FASRGETT SKAL Y B & B T RO B 7R D , IR B IS B B AB R E(S
EF 4TE 4 ) HTHEBXEEMAY, TURALMRHBARME TG E. RA
RS —MFA R, TURAS R BEEENY &4 T RS AR FHEHE,
EELRBI N ERSMERER .

RIVA ¢P, p=1,2,3,4, - %RE m,0,5,k, - WHIECIEH,BE KA R H
REBREME (Fmins Tmado BERIHHRWEH SR, RIIELEBHKET » = x,
xyye o sxy B MG B HE 2 = 2, 42, -+,

HTFEBHER 9() FTURERRR—HERRROR, AT EEEERY
Hermite £z Flo ZEHAIE R THRA Hermite ZMAEH B MM 4, B A%
TR DUR 2 BRSO I BB EE 2289, T W IO D 16 5 EE AR A — B2, Blh &
BE S TFREE D o (BRXH BT AT ERANF S EERAOELE, KLl
G EREFROBRANBARARNEZLRE Tk, ABETIMER x F fmie, 20 F 2o
BEE Ax/2 WIEE) BLBXERRERE—ST Ko HTBEX—RA, RIVTE
S P — e 18 B B AR SR K o '

ol Ay
| ¥ = HE = Fmin) (4.1)
¥max — ¥min
W ¢ E AERE (0,7) Ho 4 HEE
FP() = aiP + 37 o cos ms’ (4.2)

m=1

KA 4P, KEER M+ 1<J, LRRIAZIASZERTAS EZEN,
BEBE « =0, » BA dd()/dd =0, BIERLE » A7 K a0 B s 5 s At
o SRS P E A

o .
a? + Z aPcosmx; = g (j=1,2,--+,J) (4.3)
m=1

HTE X DHXERRE MR KEBBE T RARRD, ERER K 0, B ﬁt (RS
(4.3) AL R /N F i, RIE K
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J T Moo : 2 . :
Z { Wi [ ® + Z aP cosmx; — q‘-”]} = min C(4.4)

{6405 B R W: H:WH: Nn )JJ i=1 *EIJ Wﬁﬁﬁ%@ﬂﬁ?%ﬁ@?ﬁﬁﬁf?ﬁ?ﬁkd\
XHHS?ZUI]ES(

W; = arctg(N; X 0.005) - ' ‘ - (45)
AEMEN, RIVEXNEBXRIIBWT: _
N=0 10 100 1000 10000 [
W=0 0.05 0.46 .37 155 - 1.57
.mﬂﬂﬁ%m%%ﬁﬁmT{ o ' '
Coo Co '. e .CoMT . ‘“((JP) ) F, |
Chw Cn-- Ciy ai? F, . o ‘
Czo Cu- Cuy “(zp) = Fz_ S ,. (4-6)‘
_iCMoCm"'CMM_ ,a(nf)_ ' Fy
Hrh

Cpn = 2 W] cosmx; cosnx;
F,=2W!qPcosmx;

RS i M 1E]J Zi%ﬂo BB BRG)TLIRBRE o, o, -, o FRA
(42)RM(41) RERMER » ENBIHK 49 Ho @?m%rﬁm?%l&;‘:ﬁﬂma%
YL RATAE M=2, B4 EiJEl’JBH@%ED%MAF/J**%o
' 2, &4 Pearson-l1l ﬂé}ﬁ

RAEH, RN EEESOHEHEESR. BE leAtH%IEﬁiﬂﬁﬁ E N
£ R, HIL R0 B A T e b B IR TEE T RBHE R R R R0 HIREHIIEE L.
B E B B 3K, TR AR AR BB DL T AR KA B R 4 HE RO FT Bt ELIE 7S
S IE R T REY: Ko X R, RESD MM, EZERBEEE ¥ K Llexp(—y?/2)
HEERB/INRART , AEERKMD o BRI —FMEE,, BRI LURBEN, R
B8 Y TR/ ANOEE XA RIET exp(—y?/2)? Pearson-1I M(DURTH P-111) BBRE
CWREFRE,ERRSN, LEREM Y ep(—y) HOEER/No B P-II ML
EMBIREAFR, XXARE G RKOLE D Lo ﬁTﬁﬂEﬁ~)‘iﬁﬂ]E§lEﬁ%ﬂﬁlﬁ
¥ P- I @ﬁﬁﬁ%bﬂ FRHES P-II E¥o )

P-1II T BR(&H % ,1964) :

f( ) = {AO’ —a)” ‘exp[—ﬁ(y - a)], ﬁ y>a

(4.7)
‘ 0, . = L Ry <
{ﬁ)@ﬁﬁ%gl@’& M\/ﬁ{%ﬁE L '

I:f(;v)dy; v



HEBE: BETRTREKEATO-MEEIHREHRTE R

A =gT() ' ‘ (4.8)
Hrhr R r A8, |
- EHREDAARM P-1I ﬂﬁ}mﬁﬁm*%mﬁ}{‘éfb
1"“( }'f(y)dy—-a+a/ﬂ..i_ [P L (4.9)

WML e BEVLER Y =Y — 7 E!’J%EZ%U@

_ (A + alB)Ytexp [ —p(Y +alp)], 3y >—‘a/r’>’
BERR | SR e
v df () . '+ )f () ' (4.11)
Cdy by by
| - —a/ﬂz L R D K
_b a2/ A C R )
| 1 1s T Lt
ﬁ%ﬁﬁi‘ﬁ%[l964',iﬁ(6—4)] R OEETILEEXR:
- ) f“n+l = -_nb()/"n l ' (”+ l)b + d] l“n
= (10l ges + (alOms
| Ponis = (n/ﬂ)[(d/ﬂ)u,-x + 1] | (4.13)
B m=1, p=0, mtﬁTﬁﬁ§M¢MﬁMT
' =/
X = 2c/8° g D
y§=%'3a(a>+-2)/ﬂ‘ oo N (4.14)

s = 4a(Sa + ol '

wa>0, >0, B!U’ﬁ(“@ﬂﬁiﬂﬁ%%‘t)ﬁo :
B (410) oy ﬁ&ﬁi y ﬁﬂT%lA%%ﬁ?&ﬁ@'ﬂﬁ%E’J% fl(y) *Eﬁﬁ’ﬁ’]ﬁﬁ
P-111 3

n _ [ACl8 =¥ ‘exp(ﬁy —a) % y< afB
h(y)-—-{o’ o sy (4.15)
EHAY R LERBERRA ' i
'."n+1 = (”/ﬂ)[(a/ﬂ)l‘n—l - 7% : (416)

U ou=1, p,=0 KA, B
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H2 = O‘/ﬂz
p3 = —2c/8 .
g = 3c(a + 2)/8 (4.17)
s = —4o5c + 6)/§ '
REER,Z& P-1I BEFIE :
Al(—y + al)al—lepl(y_al), X:J- y < aZ i

_ A=y 4 a)emtenome | ‘
2 + Ay — a) e, 3 g, <y <o (4.18)

ALy — a,) RO, By > q,

BEBE o> 0. HRIE

l" ["toray =1
Bifs

Alr(ax)/lgf‘ + 4zr(az)/ﬂzﬂ’ =1 (4.19)

R(18)3H 7 MTREBHWMI S B EEFRTHETTRIETEHAS, BE
BB E. HTHO SR, RITE %R H— RS, WERERRAREY P-I SRS

DAL T 8o BERT, |

a, = an/ﬂl "

. {az = _'az/ﬁz (4.20)
EHRE(A1)RF(420)0RELET,(G1)RXMEE 5 MRS E,
NM41)WRIEE '

‘ f(J') = fl()') + fz(}') . (4~21)
Hh - '
Al(“l/ﬂx - }")a‘fle—aﬁﬂ", oy < al/ﬂl :
he {,0, X y>als 22
s f0 Xy < —olp
f'Z(y) {Az(}’ -+ az/ﬂz)a’_le_a’—'q‘y9 Xty = —o/8, (.4‘23)
AXHRABET EREES P-Il FEHHRESE. it
w0 = " y1Gday G =1,) (424)
R F (o) # m R RgE e 2. | |
He = -(:. y*f (y)dy = ui? + pi? | (4.25)
BE—2F % BRER (4.18) VPR il , BR
4 =L gp/T(a)
: (4.26)

4, = %’ﬂ‘z"/r<az)
ES) |
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Ho =
pr=0

pi= L aig+ ol )

n3 = — “1/!9? + az/ﬂg (4'27)
= é— [k + 6,) /8! + (3d + 60,) /1]
po = 2 —ar(Sar + 6) /81 + a5 + 6) /8]
B RN 2SR AR AL, U | |
. a8} + oa/ 67 = 2 (4.28)
EIAFEER 2, -
' 2= (/D (B (4.29)

BRET f() R f.() TR EHF SRR E, 3 US55 TS Bk
Bao o

B (4.28)F(4.29)8
' a, =281 + 2)
{a, — 28 (1 + 2) (4.30)
RARU27)ERK, B
oy = 2(—d, + 2d)[(1 + 1) (4.31)
(142 1, 1, -
Ha 6[(1+z)2f1+1d‘+1+xd’] (4.32)
Hep _— ,
- ‘ d;=1/8;,(i =1,2) S (4.33)
B (4.31)Fn(4.32) % : B
dy= (e — rs)/2
{dz = (¢ + ©s3)/2 (4.35)
Hrp ‘
A fm s 12 )E :
, ¢ {l [6 4 a + 1) ]} : (4'36)
EEXE p; M p, BE=HrAIEBFRAESR O,
R36)F (1 +2)/A +21)=1/2, AEAER
> +%3 o (4.37)

RAEELH B ERE. HHM ps— 0 BRUIDER p =3, XHEER4.33)—
(4.35), AT HBTE w5 > 30 XEBH, KU LRE S P-II S7HIA KR, WG E
MR B AA T ESD BB . XU RTUBRE, RIZFURAES P-1I 57,5
REHRAEDHNGEERERTESI o I us+# 0 I, BESEFXR—8, BRI
ZEER 4 PIIH LR KE R, TR RR(4.37)0 ‘



22 C®OE OB Oz £ H

ERUIDBHRAFHTRMTS

R e | (4.38)
3 2 S o
#He=1, MARTREREME:®E 1>>0, UABECTEAN

(1 — e )2<'1<(1+:-;%)2
11— : l—e .
HHRERM43OWLEGE ¢ > 1, MEREERARX (4 36) (4.35), (4. 33) i
(4.30)F 45 o;, 8,0 BRBH—THE o
o; > 1,8,>0 (i=1,2) ' - (440)
B RAE R, HTHEXRER, R4.27)HH 5 MRFHEZHER, E%ﬁﬂ’]ﬂs@
hRMNERBRU2DE 6 REBH o, ESINESREENTE—4H,
_tﬁﬁlﬁmmﬁﬂﬂﬂﬂ#Q_EM*IT/EFPIL\EIT‘%%*T@QEA P-111 252 BREY £(y)o X
AR DFI4.2)TE HEY X S TE—BIE « WE0R KRB, 5 T 48 AR A
HIR KA ARG BERIE f(vl0), WERBKMAD A TTLRAE ZHRRNTRE, &L
FRMR% AR B E 19 £ R Y KA, S 10em X RIRGE T &Y KL % BB
H pio  x = 2 B RAKAFLEEN mi, FRAEER o, MAKAHBLLE ykiAy/Z (L
R Ay = 10cm)its B NEREY

(yg+ay/2=m)o;
pui = | Gyl x)dy

(yk Ay/z—m,)/a,

. ~f<yk _m: x,)Ay/cn - : (4.4})

BAEBR (2.11)—(2:13) {HERRE KA & BT A E I i AT DU k48 th
AR EIRAA MK S, BTRIATEANEZRWNE, BifnaR(2. 13)1%.%
A EIARY R AL /N, iﬁr‘ﬂiqﬂﬁwﬂ:ﬁiuﬁiﬁbéﬁio

3. \aplik

A 8 5 3 TR — S Kﬂﬁﬁ&%&#?ﬂﬁ#ﬁtiﬁﬁ“ﬂdﬁ%%ﬂ !E%%U REBAE
WERIREEORR, RS E R 16X —BE T, 2 KAL5 75 # 5 B fig
URE=mR iR AR ML, & LRFERDHRIFRZ AL
YR AR —FERLERME 4 TRUEH , SRR A AR B R K L&A
Htro BLSb, ?izﬂ]uFEﬁ&{EﬁﬁHEEﬂﬁ@%VE%WﬁQ u%%ﬁﬁﬂﬂéﬁlﬁﬁﬁﬂ
B HY AR AL B SRR Mo

RNE—FRE,HR—1 9, ?Nﬁ%ﬁ%ﬁ—éﬁﬁi@ 5 A6 AR JRED,

Om) =S5 | (44

(4.39)

Hh

=S —m)+m (4.43)

gj’

JZJF*,— Ei_fu%ﬁzhﬁﬂﬁﬂéﬁtﬁ%#ﬁ?ﬁo Auk, E%ﬁl?ﬁﬂlﬁﬁ]&ﬁfé%@&%“ﬁﬂé '
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RN R TR HERABER RIS R. AEMERTT:
¢} ARSFEG WO, X RAKOLAITHI, REBER Do EXFRGHEITH, RITRAK
RS Ay = 1cmo KEA S ARIE ¥7s T%?Hﬁf‘ﬂﬁﬂjmﬁiho R B B R4y
TP E m AR EEE oo
(2) AEYARERIER 19 E@ﬁﬁﬂ(ﬁ’ﬂ(ﬁi Tﬁ!ﬁﬁﬁﬂﬁﬂ@ (Famins *max)» FEEL
Ax = 10cm ?@Iﬂ%@ﬁﬁ“%ﬁﬁ/ﬁmﬁz x BHIVRE pio
(3) HATE NTH ETEE o, o f1 ai,p = 1,2 3 4o THELIRL &
¥ KA EF 2j WK EHERGRRESE, RhEeERRGDWE; RESITEL
*UIWE—*%LTIE DA i fim B A BE O 8 Mo - BRI
o oj= af?1 — a(a(”cos x; + a{¥cos 2x))
o+ B(a$¥ cos x; + a{¥¢os 2x}) ] .
+ a{?cosx; + a%”cos 2%, ' o - (4.44)
'VP?J %?WE’JLTEEE%T?B—F%FE’W%EO EH a8 %%1&?@&%%@3&%%7&&
HOlR P ffﬁIEE’JﬁﬁﬁE3[@*&%%7kfﬁ*ﬂ*&ﬁﬁ7kﬁiﬂﬁi¥m,ﬁﬁﬁﬁ/&%'ﬁ%
AL R KL FREERD r—;ﬁﬁﬁiﬁ?ﬁfﬁﬁ@%@kﬁﬁ?ﬁ%—‘ﬁ WASIAE —af?
cos x; FRELBIBITHR R $EATARE H%Fﬁﬁgi’i%%%m%mo HAEZTAEHE
CHo RHKRERY « F 8 ZELBMM. ATHEHRR o = = 0.05,
' 4) ﬁ§/l\ Xjy ﬁiﬂi mj T oj Ja, U\ Ay— 100m i@lﬁlﬁ,ﬁ‘%ﬁ :j:?’_‘r v, RS
FEFE pyiz ;

o e =Z P,'i"; B | (4.45)
fﬁEﬁﬁ%ﬂ%mﬁzmhﬁﬂiﬂ’J& LR, & R S i‘f'
' ——(y,‘—-Ay/Z-—-m,)+m<ykf<—(y,‘+Ay/2-—m,)+m - (4.46)
gj ) )

(5)3%?'?(210) (2.13) 3 BK ALY E B3

\/n%l—j‘l/\

RS FIHTHASHE 10 MR Gumbel waﬁzﬂﬁMA& T B A MR i
: m:;zpwﬁ&“%% 50 £ — B, KGR R &«mra»mg 50 4 —iBHIAKRIHBE
#KALo '

SR EHE T —R FFEHE ﬁn%ﬁwﬁfgﬁsaﬁur {BRE) 20 FAYEH
KB BT e 5 R — AN B AR O T A 2 , B DR 0 2 P RO R K L 2 B
(DA E ) S TR — R S I & B (R AL B2 e, M HE
WRBRRBARL AT HXAH EBIE—Le8R, RAHEEZE T EHTE BB K AL
BUHTF# S o FIRS E KRR D LBORBOKER, 5 BB BB A
20 LU EREIEROBOEEE: FHH REH. BHRBSELETVIKE
3 AR & v KAL) B B IR B 5 VA LAl P & LB R R LD b R
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% 5 BEMBENATEEERS S0 F—AKEH

il b7
p::3 m| ST EE A -

Gumbel 3 | PEIRE ge pomra|  mek | Ay

B 283 316* 299 293 342%
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‘A METHOD FOR ESTIMATING EXTREME SEA
LEVELS BASED ON TIDE-SURGE JOINT
PROBABILITY IN OCEAN ENGINEERING*
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Wang Ji, Jia Shaode and Jiao Zongfeng

~ (Instirute of Marme Scientijic ami Technologu.al Informanon, SOA)

Ye Anle

(Qingdao Ocean University)

ABSTRACT

Extreme sea levels are traditionally estimated from extrapolation of observed annually
maximum (or minimum) sea level heights, by fitting an extreme-value distribution. This app-

roach needs long-term observation, which is often not available for some newly developing
areas.

Pugh and Vassie (1978) proposed combining the probability distributions of tide and sur-
ge to obtain the probability distribution of tota (tide plus surge) sea level. In that study, tide
and surge were regarded as independent. I.ater, Pugh and Vassie (1980) studied the extreme sea

level at Southend and concluded that the interaction between tide and surge was important for
estuarine areas.

In the present study the dependence of the probability distribution of surge on tidal level
is examined. It is shown that for some Chinese coastal areas the statistical characteristics of
surge are strongly related to tidal level. For example, in the Bohai Sea the standard deviation of
surge in the case of lower tidal level can be twice as large as that for higher tidal level. This

is arttributted to the meteorological effects. The strong northerly monsoon in winter can cause
larger surges and lower the tidal level at .the same time.

" In order to take into account the dependence of the surge distribution on tidal level, the
conditional distribution of surge versus tide is introduced. The marginal distribution of tide
can be simply obtained through the statistics of the predicted tidal heights for a period of 19
years. The distributions of surge corresponding to different tid levels are considered as “simi-
lar”, that is, the normalized distributions of surge corresponding to different tidal levels are
considered as identical to each other and are the same as the normalized marginal distriturion
of surge. Thus, the conditional distribution of surge can be calculated from the normalized
marginal distribution and the standard deviation of surge corresponding to different tidal le-

vel. From the joint distribution of tide aid surge the distribution of total sea level can be ob-
tained. ‘

The extreme sea levels obtained from the joint probability method are compared with those
obtaind from the traditional method. It is shown that general consistency is achieved if the
observational sea level series are long, and the former results are much more stable than rthe
Jatter if the observational sea level series are short. ’

* Contribuzion No. 2146 from the Institute of Oceanology, Academia Sinica.



