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Study on 2-D Depth-Averaged Mobile:Bed Model with Water

Stage Variations in Compound Channel River
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Abstract

The cross-section of downstream natural rivers is usually composed
of a deep main channel and adjacent shallow floodplains. During the low
flow period, water only flows in the main channel, while during the flood
season, the floodplains would be inundated. The differences of roughness
at the deep main channel and the floodpldin cause the variations of flood
stages. In Taiwan, the middle and lower reaches of the rivers are densely
populated. The study of flood stage‘variations of compound channels and
the changes of roughness “at. the main: channel and floodplains are
important and urgent topic in the study of flood prevention.

In this study, a mobile-bed numerical model using the explicitly finite
analytic method developed by Hsu in 2002 is adopted to simulate the
flood stage variations in the compound channels. A wetting and drying
treatment method is built into the model to overcome the dry-bed
problem. It is based on Tsai’s (2000) theory which is different in
algorithm and simplified to eight types. The model is applied to study the
effect of the changes of roughness at the main channel and floodplains on
flood stage variations of Tseng-Wen Creek, Taiwan.

From the simulated results, the water surface can rise and fall
between the main channel and the floodplain. By changing the roughness

of the floodplain, the water level rises with increasing roughness and

il



discharge, respectively. In terms of percentage of rise of water stage in
the study reach of Tseng-Wen Creek, the maximum increase of water
stage is 7% of the average depth; which results in the high risk in flood

prevention.

Keywords: depth-averaged model, mobile-bed model, compound

channel, roughness.
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¥ Ak X FRE nlﬁ_‘;urﬁ 3 5 ,]g)l—‘;),tﬂj\d’;—a @%,Lﬁjﬁ"}\l—'

NS FT IR TEEE T PR TR PN S

X

L

fit

HoRFEAE T M2 AR 2 AF R o Y E R KRS

B fms  FARTIEY LA L

—my

fEnn= [P 1Enzd (2-3)

Y ZEREBARZ, S k® BRI h A ORIFe Ad RTINS
FRYY 2 FAREREFRDEFAT I R N R

ﬁqa;\ ) J'}‘g"% ré,':;l:’-,]]
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au _ olg;*v’] , alg;t ] ofuw]

R au+g—osvau W
W Tee TR Ton @ o& on oz
1 -0.5 11 ag]] 12 8glz 22 ag22
— ) +9 u’ 2-4
+5 00719 e T o 65] (2-4)
1 -0.5 11 ag]] 12 8glz 22 ag22
+—0,, [0 —+29 ]-uv
277 on 877 on

ﬁ:ﬁ% %; * -FL ,}; ‘/‘” L—‘ /” %%)imﬁ\ﬁgjg ’ q /H'—ig‘%gt%j%l”\ Ié‘? ‘j

Leibnits i B4 # » 2 (2-2)2 K iET 354 7 XdoT

%+V"‘V' ——gn P Bgmy V) F (2-5)

Aol iET A d] S AR HiEAR Y BT & Leibnits ;2 B~ pod ok w if

{2t T BGRP

‘+»§*

Bk ~ Rpg R s e &
A. Leibnits /% B

2 f(§ n,2,1)dz

0
_ ot 2 &
j dz+ f(&,n, Zs,t) § f(&.n,2,,1) o (2-6)

zof o(fh) a
o pgt="5z LGz ,)651

PR B fehiE R op B

B.f o kiR iE e
Bm2F@pd ko > FED AL km R oER

'Fl»rﬁm

0z _os,, OZ “0s,, OZ

— S _s _ V—s:0 2'7
S T PRl (2-7)

C.R kg g i
12



fop o kB R AEEA  RBERIEE S

0z _ 0z . 0z
Wb_Eb_gnO'5 892 92205 6_7;:() (2'8)

S0 b AR R o
D.iwiE 2 o

KIETIOWN Y A B AR Rl niE kiR 2 A G

A% 5 AOkEIEEETHL R e i 40T (Zimmermann &

$
’
/

Kennedy, 1978 ) :

_N+1=6y )
= u(h) (2-9)
V=V+u, (2——1) (2-10)

PTG RO ] S AR i et Bt SEADIE] SHETIEAR k- b= [ NPT S

Vi RIe R o A OKIETENRE & SR 2 oo B AD R o S

2R VEOKIRT IR NS S ERKZIERE K A RIES

=X /n /n ji S

v

u_ns 3 E] J\U# Z2_= =X PSS 1§ > U, —bsha/ra ’ bsi":" bl II}IJ fﬁ‘ﬁ{ ’ /L"—‘i—% )?\‘
¥ %+ (Odgaard, 1986) > r, 2 & F LT » v o $L gL/ jE27 H 4p 4

At N 5 ¥ & N=ky8/f >k 5 von Karman % # f 7 Darcy

Weisbach % #c o
2.2 %]P/#’bf? 2 30
HrE - pERERTEYE 20

€ v.en=-Lvg (2-11)
ot Jo,

13



N T LN T A EAl

ps(l—p)a(gtEm)+v.qb+S+Sf =0 (12)
HOREE AW TE SRS AR

ps(l—p) +Z(V Gy +S)=0 (2-13)

|k

PR CCHERETER VoI ERD £ Fr T2 E
P e R BRI P LI KIS BERIEE AV E, 5T §BER V-G,
PR P AETUELE S SERFETR S FIEY KR 2, 5 K
B A2 o

221 BBy ¥ B B 1R 5

Pare

FFRQ-11) I (2-13) 78 B 2 45 i WO o (5 3% % k2 g, ~E, S -

S; E WM T KA B HF2 AR IF B AR /¥¢’%JP/§JF'E'4 B 53N A

22112 3PH/W$#‘E’4 ' 2D
ArPEFELE (g)

van Rijn (1984a) ik iz ¥ Bk 5 N & ks k3t 5 2H355
Tri2 @ k448 & - 2 15 > Spasojevic( 1990 ) &-4+% — i< (D, )>
#-van Rijn 22 25\ ff 4eig & 2. o T;»;{,'p"}%;i\ FHEFS AT ER
HPpRRE2LFAENAT R - 2HDF 2 PR F Y Fwif
B R AE R ARz BP0 om A B Ak # 0 & Karim » Holly
and Yang (1987) 4% &1 - B f§f ¥ 2. 'g% 15+ > f£2 5 A& ¥+ (hiding

factor» ) P AU EA UB L o 5FE 2 PEFF A FH P
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LRSS FEl

9, = B¢\ 89, (D),

2.1

T
= Bz (1_7)é,kﬂ0053ps (S_l)ng Dk k—3

G (2-14)
*k
ul — 2
L D*k_Dk[(svl)g = & FISOA AR 5 T —#= i 5
*c k

¥ s u*:@’ﬁ PR 4AER S c=18. log( ) Rk RS

1 . ~ o~ . /e - . D .
sz—:,{/}kbﬁ_‘ ; V:@ﬁ?;%}i ; U*CZT&% 50”),@;4 ; é’k:(_k)OASS :
P Dy,
1 U 5y
Wy
y=40.25+0.325In(> ih g S k2 AR o
k Wy
U 04
0 W,

BRI A (S)

HIRIRET NG A T o A N RE e AR LR R F
/3—$\‘/}»‘3—7(S>? A EEF%L‘F@ /5"?‘ £3 /a}ﬂ“?" JRTE o3 ﬁ‘ik%#q* (2 15)
iy %f/-?—i\/}i‘z S > 4r Lin & Shen (1984) % %

S=u,(c, —ac)

(2-15)
FF o Ak RP L S B RAFRR B RIFT R R, 2
B TE S
C
a=2 (2-16)
C
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hAZER G DERT o g XA F A% > gt vh > d Rouse
THRAR S 2N F Ao AF RS RN g2 B G B
FE I RRETHENI QDA ERERR S §F B R
o EFRORMAP 2 RRBRFEI T HER RG> T d AL
AEatae  gF (2002) T -y iRtz PR L*mbh$ﬁ£7ﬁ£4\z.£ﬂ5§
B P2 fiA R THERARG 8 RHATIERR G c(0) %
PE3F (2002) 2 gk » At WRRIFR S 2 e mp o

R AR TR T o AZE T TR R A § B BATE T A
B DERT 0 R RR R A T R T ik R 23R
e BEFIFEERR G @ E KM ARPTIRRI G c() 8 0 LR IT

F o2

F_&

* r’g B 4T ol

A, = WAL (2-17)
P RAGE TR R Wep B AR RPFEASAFATER
M’%?%iﬁéﬁ%?ﬁ&i&m;mé%'% PR EE o P R
FoACE BRW R 5 5 2 Pl Ak 2 g £ 3 ¢ & (Hu & Hui,

1996) :

W, _[32-45l0g®  ©<12 ]
[;“‘{31 ©>12 (2-18)

FP S KIRER=r,/(p,—p)D "D F PR TR 1T B R A

FA BT 2 0T HE o At TR RREPNGD PFRFALE kR

RRAE S THRR o Ryp B BIFERT A7 50
[ e @) -c@) 4z
5 _ 3 (2-19)
At
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C.iev & Bk (E,)
R IR % 3 A BF > 1345 Bennet ¥ Nordin (1977) 2#% » E, ¥
AL
=-L(z;" -27)) (2-20)

PR L SEkE S F P ARA G BITED 152 pF (armored

condition ) » ¥ #* é] ERFETE > ifF/mT > ¥ * Borah et al

(1982) #73x M " k 2. 5 & (armored-layer thickness ) » % 14 i3 it
£, =—CE" -2+ — ot (2-21)
>0 P
k=m
_.P;T‘ﬂ ’Dmézé_i%gfh ‘iP‘}iiff °F’]"T/E—3*é]x,_/’7\7fpﬁplm
Ex'=Ep +(zy" —2}) (2-22)

— R TER KRB A0 0.055001 B KRBT A kiR

BTSRRI R R TR AT R R R
D.iT* kiR (S;)

T% R s AIN* K (active stratum) ¥R g 2 DA A4 o §
g—r@pﬁj,

S __ps( - p) [ﬁ (Zb Em)] (2_23)

He s BaARPM R FUSZ g At b]o g (8% kRN A @
R SRR TR RS A B
2.2.1.2 b1 iF i eh B 1R N
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AEE RW, B EH A R R P{f,;».;\- Ad® 2 w2 kR

Hoo Jmo| ZEARMRIIRAYE 8 0E R Y 24 ztﬁ i Stokes law :
_ 2
W, _pPs—p 90" (2-24)
p 18v

[

|

PP S D=FEE S v =FHFR o HARL

Zeo A+ F2md o BB s - B AR R 0 295 Migniot

S T 0 TR

W =FxW

s,agg s, part

(2-25)

R W, W SRR B ks A R F= R AT

s,agg ?

B 2 B AL F=250D7"8 H daDen¥. - L oum o

’}‘7:}% Krone (1962) z FI,LJ}F] T H > m % % PR 2L o
Q,kg/m*/s) ¥ % &

Qd :psWsPde (2_26)
PRSP L CERIE Kk ZER S py R AREAFER Y AR BT T
%\::‘—;Pd:[l—‘[/f*d]’gf')"r‘\’r*dp‘ﬂ?ﬂ dﬂk’fﬁb}%ﬁ(a”}%J ;T*d:i\
w3 A2 TR P R4 > Shrestha 2 Orlob (1996) 12453 5% T AL

% r,, 5 0.06Nm™

C.vhlit F (Q,)

i

1945 Cormault (1971) 2 F &% 74 8 o ff 2 PR 2Z PR E
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Q.= M {i—l} (227)

Toe
IR ABAPRZERATRS P o R R EQ R
F M i k| ¥ o 295 Shrestha 2 Orlob (1996 ) Léj}% v 3R
TR 2B K B 0.06Nm? o @ i kIR F) K F1F R

FE o B EH AR T RS %4 3 0.082Nm? -
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N

* =

el
B
T
d
N

31%F Ljatrit i 4 B4

BB RA R ¥ RehdkE D 2 G F S HAcT PLE A2
(finite difference method ) ~ 4¥%;2 (characteristics method ) ~ 3 ¥~
%2 (finite element method ) ~ 7 *14% 7&1 % (finite volume method ) ~
3 "Lf247;2 (finite analytic method ) % > HipaBEi g * Mo 5
@iﬁéiﬁ%£%ﬁ“i@ﬁﬁé?%’@ﬁﬁﬁéﬁﬁiiﬁﬁ
A & % (orthogonal structured grid) F ##t > % @8 7 P8/ 48
PR Y 4o ad? o ¥ EJEPFE B %3 (computational domain ) £2 4 12 T
% (physical domain) A 4% EA2E > H e @ F G *NRE SR
RIFRE; 5 "UA R 285 UMl 2 2 LA T @ % 2h b
¥4 (non-orthogonal unstructured ‘grid) f#t - H e 5 2= & 73|
ﬁ:ﬁ@ﬂ”?ﬂ* FRER O HNEFR L IL S HEFA T R e}
R R eEn 2 L H AR R AR F i S AR R

Hid 2 dAgse s PPN ERRS AP W R ALR N RS 2

ok

gl

v

FRATE VT A 5 B2 (explicit) &2 382 (implicit) & f&
%% 2P = (C.J Chen) #c3srd] » 4= PF 5
$ 3 (@F et A VR K SLASE R P2 2R 5 (b)Y
AW E U BB ATHE B IR f247 2 (local analytic solution) % iT
00 T4 BEF Y 23 03 E M (o) B B T (stability) i o
ﬁﬁﬁ%iﬁaﬁﬁﬁ@ﬂﬁ%ﬁ#ﬁ*%%ﬁ(d@M}ﬁ%%
£ | (parabolic )  Ac A = 4278 #3077 ok on 2 B 53 (hyperbolic)

B A AT A i o T F BN LR 2 F B (Dai,

Nk .

N5 3

ETTRS
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1944) > 4= W * A ffdm p d & 5 2 Navier-Stokes > #235% o

E-0y

SR LY EACRE R W e S S i @ﬁ%] PAR T o PRI A
FENY RE 2 AR R T REFERE L BE R ST A AR
R S RNFE 2GS ot bR o Y A enBE N EcE S 2 - R
7| ¥ jF # (Courant number) -] »t &% %3t 1 2 8 214" HHPF
FRIEAEZD FET 0 FIEH LA by FRsg
fREf L ME ot vy HiRREG o

a

3.2k f2 N ig > 2
EFA-R B BB 5 U492 R R RA R R-king £
AN T RERB RIS 2 B INfETE o T F VR - -

P SIS =0 B0 SR A AR 5 fA L

¢, +ug, +vg, =0 (3-1)
FF UV B R XY e PR AR g,y 0)=p(x Y )
e T RE (B2 fE A fRAeT

d(X,, Yo, Al) = (X, —UAL, y, — VAL) (3-2)

R (X, Yy) B REEZ AR > X=X, —UALE y=y, —VAt &K - TEF AR
it o 3% 4F AR AT D BRI o] 3.1 SAFAFFS] S
LA (X, Y) RO LR L3 AR 2R A D B2 BART T
Ve A5 ik B U,V i B U X =X, —UAL BTy =y, — VAL S 2 dE o e

ARG 2 B AR 0 T B A IR 2 2 o BB R UV

L R R PR "i’?f;m LR Cel B e
BR-TREREPN T LEBO N AR - S EERR 2 T
R o
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A B2 B AR5 0 H OS2V IR & )55
¢t +u¢x +V¢y :V(¢xx +¢yy)+ Fg (3-3)

R e R UENZ RS TERRARL R B

Bior X(32)¢ > T
¢(X07 yOaAt) = ¢(X0 —UAL, Yo _VAI) + [V(¢xx + ¢yy) + Fg ] - At (3_4)

3R 25 Dai (1994) #74% 02 Bt G fUiRATIE o AN K-
LR Y RMEE A a2 ng ¥ AR Y S R

TG R HGE BRI o
3.3 %1]’?/"5 AN EE 2

FfEz e dest e g0 AR T2 A (2-11) ~ E
B R 2 AR (2-12) SRR A FTR 2 AR (2-13)2 A
ﬂ’%%$?§:E<ﬁ;é%@m%ﬁﬂﬂﬁ;’éﬁﬂm
(advection)¥? 34 (diffusion) 2l Frjd 74 I R RoFi ok kge £
Pic2 (75 o NP B I KR R R E SRS BT AR
e %ﬁ BFAFHEETESTEL S FEERP AR TE T2
VEARARREPHFPULTTE T B S F R
wgaéﬁﬁiow;ﬁﬁyzﬁww e A F RS AR A
B %ﬁ“ﬁ f@;‘%ii“iﬁzs WAl g BRI R R 2 B A2
S 4250 % 0 £ 41* Newton-Raphson i % = RKjzf 3 k& C -

RER S f s ER R AR 2 R R -

33LBFFFE 5 A2t 2 gt

Hz
=

BE R 20 AR B R AR 0 AT A T
AN A T AT L
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C e, == i=1,2 (3-5)

%y i=1,2 (3-6)

ROV ARAAFLSRE R BREKERKE A RS
2ARAEESw o B32 5 - AR AFH R T LB BB
LR A E Rt B 2 B R At Y 2 sp ek L Pl
A (arrival point) » t"P¥%] 2 =38k % 32 @ 8. D (departure point ) » &/
LD 2 RETERT I Az 2 RE s e d N E A 4
BED 3 W it o F R BT BN R TR

-k A T RIFER S ERE P AT TN AR
CREPG AR @ &Jﬁ%i.ﬁﬁiiﬁﬁ’f B Sl i
AR RESIRPTARFFP IR IT Fa FEHEEAS
BBz = N KRG 2 BN o B Y R D
2E A 2 psAx LNS BB B > B » 2 R AL E BERT ik
B % i (LNS+1) B &gk, & &8hipsti=% ¥ 4 7 4

_ (a|+1 + al)

X =%, £, -1) I=1,2....LNS (3-7)
% = Vi —(V'“—;V')*(tm t) I=1,2....LNS (3-8)
AT EEmE =1 A A BEF D ISLNSH A A FdER A

F1 PN RSEEEF Ay LS 2 B R A B R
x g g E‘!:,r' B Fgg U FUL ﬁ'ﬁ; T ag ™ S 1 iy A L o

FETFES R 0 TSR A S EE et N S e
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LNS S| t

% Cl+1 _tl

CF%+Z%1%M<m@x 2 (3-9)

]

3327 A FETES A2 2L Hrac
NS SEAY 2 PR LA S SEAE ST S L
Ly Ji 5]

BT O PR E T F RS LB L 0BT

EE GRS PR R B A R T

S8 L & SRS

4

s 1— n+l n n+l n+1
£§EEMUEmp—uEmgh¢EEjm4%m (6]
D (007 = by @) e (g, 0 —h (@)t (3-10)
h h e 2W bl hpth 1n b2/n 1s b2 /s

1—9 n n n+ n
+E‘] h )[hln(qbz)n _hzw(qbz)s)]_'_%p ; +(1_0)SP _(Sf)P :0
1 2

p 2p

AP AR TR ¥ AR

[ O, (g0 =y (@y)e™)]

ps(l p) N+l
———[(z,), (Zb) )]+ o,

+ (1= )N, (U )e = Ny (U1 )]+ 9[h1n(qbz)n+l Mo (0s2)s )]
+ (1= ), (G2)n =Ny (A5 )] 2[08 SH +(1- 9)82] =0

(3-11)

NP OSRE Tl VY Y 0.7

3.3.3Newton-Raphson ;&

LIS FIEET > EB kmax B R AR o p)F Bt E gRk-

A4 2*kmax+l #% > 4250 0 & 7 7 kmax R F T E T R8s o

kmax i 7€ & fT & = E4acst 0 2 1 REP F e TR T ERT

oo e EAGNA AT
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_.n+]_(zbaclaﬂ1a ackaﬂk, -,Ckmax.,ﬂkmdx)n+1

bo

5™ = (81830 S)™ k=1,2,3...kmax (3-12)

P ook E R AREZ Wil kmax & A RS oo KRR 4] A2

AT B

F1(§n+1) — 0
F (3" =0 k=1,2,3...kmax (3-13)
Fya (™) =0 k=1,2,3...kmax (3-14)

P3C% 2haM st 7 A {8 4% Newton-Raphson j #p % Jfz

[—] s=-F("s"") (3-15)
aFZk - _ —-n+1 _
[ 1A = F ("S™) (3-16)
aF o an+l

[%]As =—F. ("8™) (3-17)

L oF . o el

;\r’;aJacoblan:ﬁﬁtﬂfﬁ“ﬁ“ifﬂ?’ﬁ’J*%‘lrmiiﬁ’l*#&’ﬁﬁ
5

FRIZ T g 0 F LT N AS=(AS,AS,,AS,,,) ° fREFEZ T % AS (S

¥ EATATS™ 0§ AS - e FEFEE o PR R -

34#6/. %@wﬁﬁ

SR A SRR LYE.E SRR PR =L
/aﬁﬁv PP—‘L”'T_,% ‘87\#6 /,E‘,—‘!"';PV /E‘F@m ’ "’E’Jﬁ—%ig‘ F\: 5\—"‘ AR
4idc A Cinitial dry bed) BSLHEIT F 2 oo A4 R ATATLS 5 4
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PN RANGE R BRK - S RFETE o4 X REP S L7 R
_E"ﬁ r’gﬁii"j'—""—?-'_/%’f%i ”J\m‘lfd’:'g‘%i;n__/#’f%d/”u' ’E‘%/i’l\j\
Tef® ¢ U B o ok s 2 E AR R R A S BN
oK R o d BRI R E PR AR s AR ARSI B 2
B RAFRRF S 0 Tt F IFIECH I3 B RIT

N,

SR BASE LI T4 Y R A AT 0 T T A A T
G EL P T A RELREF R 2R A2
TR VAN EA o £ ELNE (2000) 2 RIS 50 0 AR
EARY R o WP AR e R AR K
T2 e B U VI o R A ETER R e §BR AL 0 TS 40 dh 3
FoWEIRFERUVEE BN ERFR AR RE
e pF o L R STR R R B 0F 5§08k Er FTREER AR > B 1 H

BEZ B AN N E B T acid
WIE N T - PR o A H|ETRIRELK EPF > B E (2000) 2 A

4
T_Te

LR IR ﬁﬁ»ﬁ*l d W RFGVECE S 2 SN2 AfRed

P2 P4 0 323 NARRAEN R ke ] o

APGUITRRBER B w0 B AR AT LY RFEN, G0k BiRE R
DBTV (dry bed transmit velocity ) £ # -] §¢ & & v£i& & min DBTV
(minimum dry bed transmit velocity ) ¢ = T %8> %% KiFEh, T2
BT T LB RIF B AT R AR R R A R 1R
FABEGHHFEFE R RR2Z 001 B 5 £ 5ok @i & DBTV
Pl 8 h R Tt i R HE TP i L8t 7

2 50BN B B E S

DBTV =DBTV _Cf./(2*g*h, (3-18)

26



i
\\Xr

;¢ DBTV Cf 2 x> HE A 0~1 2 F > gi &+ 4eik &> h,

IR
ja)

Y oKE S Bl do Ak B B min DBTV 52— B2E% ) ¥ £k 22
ZE FEHTEERNELGERY AT RERB R Y RpEKE
BRGSO RZ 0.1 BTV o i3 m HIT2 WAAHANF
o Rk R o B ET A
THIACHABRERZ AL RFOLERERIFE - AERE BE

B FREPRY LA s h & ARES L ) SR BRET AR

,?x
"??F'
&m
(i
Sy
&)
}ig
E
=
'
=
-@“:?
"
|
.
b
qk
{w

—

b 3 e R FIT Ry 2 IR AR SR 0 dw B O ER IR ST 0 By
WP A 12 BlfEd i o goiRER IR A B2 R BT & BB 3.3 47
Ao BEP B (T J) 5B HE B AL S5 o R Ak
o GRS e 0N A il H KT A 58 g &
BLRE 2 gz 0 s TR A ENEA
ZER (A, b cH# NIRRT BB EET)
a. F LG REEFEBIAMA T @31 H e p BLE R o

b, ¥ L BLLICEEEF S BRAMA T EZ A » BE > B TR

BB RlFn > e B RERB DT -

—_
\

!

C. FTBLICHFFTEG B I AT RERE

VR R 0 WS T _min DBTV &) ¥z 4 B B o

283z 1 (de fg h 2 N 28 R miss 1 T)

d. g 1 /.a'-r»k'ﬂd‘? F TR G BB ?inéiimﬁﬁv\ R R o 2
ég «&ﬁfi °

e F rHLICEF BRIHAFRAZ A e BL FTEY
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LREE, P TR B AP B B

\\\?{r

FoRE S Bp S e @ik R

oo

TR ORRE P TELTISK MY B 7 piE e Bl

#EBDT > T T min DBTV & | 3z @EE B o

TR HY 2 - SUREE TR B RE S kA

B R KRN o BlRES v BEER B D -

TR R Ac B P TR G - R P L EEG g 0 A

iEie @i R BT > X Tmin DBTV B0 50/ @ik & o
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At

2

/ / time level n

: ) /

y

e

,
b,
-~
~

At

A X

RERR /
/ ;/ D _'/"{ (xeYo) / time level n-1
P
/ %
B 3.1 BTG R H LA L
HIQ %
R b
| | rf
A
characteristics
trajectory
¢ .
| El At,
e i i ol s e i
b L L.8 “'{" At
\\7 L = At
_..}______#E“‘ Mo SR (RSN MU [V | .
6J“JEJ\ES'
EINSH] ¥ .
[+ 4
time, ¢ b N
l current computed node
distance, x
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1R%ZERGIBER
A1 35 G ok 258 B RIS RO

1969 # Suryanarayana F % 3F 2 2 run2l X G| % E B 45 A
B R A A E 0.05m 34 0.3m B2 3 > RET L 1.2m>
BE 1647Tm > %75 2o o] 4.1 0 HERr B2 bR s 55x13 0 4
Bl 4.2 HHrz &k = RBlAcR 4.3 -

- S gk 2 e TR kG SR B
B BB AR 0 R BREE w FIREN 0 B h 5 RRE B
FORBEF 2 R AT AR i BT R e PR H
R REZ AR 0.005cms/m-y # E 5 0.025cms/m > T A5 R K
T2 A5 0.196m~*% B 5 03ms & 2 L = 452 (cosine ) i¥ # i
dHREB R RE F R TR kg A L% A
BB Y 2 U o R F R ESACR 4445 BORPFRE G
48mine A FoRIT R E - T 0.45mm> 5~ 2k R F %5 409ppm
£% kB R 5 0.00lm» 45 %#E $n &5 0017 52REEF KiF
h, = 0.005m °
41245 265 F B AL Jm bR s B HR
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