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This study has an objective to develop One Dimensional Implicit Dynamic Wave Model. The
Model is named the Dynamic Wave Model (DYMWAV). Visual Basic.Net Program was used to develop
the model programming. The DYMWAYV Model can be used to simulate one dimensional unsteady flow
situation with backwater and tidal effects. The basic equations of DYMWAV are the Saint-Venant
equations which are the nonlinear partial differential equations. These equations are solved by using the
implicit weighted four points finite difference, and the Newton Raphson’ s method (an iteration method) is

used to solve the nonlinear equations.

The DYMWAYV Model was applied to the Upper Ping and the Bang Pakong River Basins to
investigate the model performance for the flow situations affected by backwater and tidal, respectively. The
results show that the DYMWAYV Model can simulate these flow situations satisfactory. The performance of
the DYMWAYV Model was then compared with the performance of the Hydrodynamic Model, which is the
module of the MIKE 11 Model (MIKE 11 HD) and it is generally accepted for flow routing. This was
carried out by applying the MIKE 11 HD Model on the identical case studies as applied to the DYMWAV
Modecl. The Manning’s n for each cross-section and each river calculated by model calibration and model
verification using the DYMWAY Model was then applied to the MIKE 11 HD Model. The simulation
results from the two models showed very well corresponding flow hydrographs and stage hydrographs.
Morcover, the DYMWAV Model has shown an ability to simulate the upstream flow hydrographs that
change abruptly. On the other hand, the MIKE 11 HD Model has shown very high flow fluctuation during
the simulation. The reason for these occurrences possibly affect by the fact that the DYMWAYV Model was
developed by solving the nonlinear system equations while the MIKE 11 HD Model was developed by

solving the linear system equations.
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O Grid point involved in space difference
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Ay Chapra and Canale (2002)
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—9 i i+l (1 6) i i+l
2 2
=0g/" +(1-0)/ (16)
Jj+l j+l J J
AzeAi 2Az+1 (I—G)A +Az+1

=04 +(1-6)4’ (17)
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DUNUTUWAIUUYDNANUNITN (1) AWYAUNITHAN N ULUDI (FUN1TN (12) D (17) ) AU

9( o= Q’”} (I_G{Q,:il—Q/ }
Ax Ax,

[(A+Ao)!“ (A4 4, —(4+4,)] - (A+A),H]

(18)

—67/" +(1-0)7/ =0

24,

4
~

dagivesaumsi (18)lmilasdaillunquues 6 naz1-6 1dasil

j+l j+l J
0 1+l —]+1 +(1-6 Hl Q _<j
(19)

(A+ YA+ 4, - (A+A0) —(4+4))
24,

i+l :0

suvvesTUMINAA AUV ITUMIABITo T INTag I Tasguay

M3 (19) Ao Ax, azla

00/ -0/ ~g/"ax )+ (1-0)(Q), - 0/ ~7/Ax))

A e A=) (e )l

(20)

TuiweuRernugduuuvesaumsnaa wa e svesauns luwuduii 14 Tasns
[ [ 4 [ d' Y ] A d' d' =2
UNUAITUMTBYRUTUNAILVRY AU (2) AdauMINaaNauIed (@umsn (12) 99

7)) éi’qﬁy
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+(1—9)(ﬁqvx)j]

[(WB)’ (1- OWB)J] 0

+ [‘9(§e V"' +(1-6)S.) ]}_ [Q(ﬁ o ):H
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fagivosaumsii @D lniTasiaidunguues 6 uaz1-6 1&%ait
0" +0l -0/ =0l , 180 /4)y - (80 /)"
20 Ax,
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el e R e
Ax, i ! 22)

19)[(/3Q2/Ay+1 (B0*/4) | (T—h’ (@)fﬁif]
) +7,8) |0

suvvvesauMINaaAUTeIoIduMs lwuduasahwsagl vu Tasga
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AX, (i
—2At_(Q/+ +0/4 -0/ -0/,)

J

J+l Jj+1
D SR R L CE AR
i+1 i
~(Bav.) " Ax, +(7,B) " ax, } @3)

NG

_(m)jmi +(V7f§XAxi}:O

j
J +glqij[hi{rl _hij +(§f)iiji +(§e){Axi:|

1

4
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IﬂﬂmmaEJGniJﬁlf’NanLl,ﬁﬂﬂulﬂ U

g, =Pt P (24)
2

i 4, +2A,.+1 25)

B - B, +2Bi+l 26)

g =90 +2Qf+‘ 27)

R, =% (28)

(5,) = % (29)
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) =[5 |- ) eoso e
(ij ),- = (Cw )z‘ (7: ),‘ (I7r )[ (32)

1 v a Q( o o
f‘ﬂf;’fﬂJﬂi$ﬁﬂ‘ﬁﬂl@\1ﬂ’ﬂﬂijﬁglﬁﬂﬁ1ﬂ3‘]Jﬂﬁaﬂ"llu1ﬂ1’i§ﬂﬂﬁellmﬂ"llu1ﬂ

Y

YDINNU

Y
U % g

< 4 a o
ANUFTIVBIANNTURNFNUNIN
<
ANVITIVDIAN
Y
YNTENINNANNVDIANUALNANIVONT

f1 Friction Drag Coefficient

[y 1 g
3.2 msuddaymiszuuaumsuuy liiduduase

A VoA A 7 a P
mmmmz‘ummﬁumswaﬂNﬁ‘umaq611mtmmimum—muumﬂuﬁzuummsmm

1 9
laiitludunsa (System of Nonlinear Equations) Fauerad ldluauns (33) dail

A Y A
Ni’)ul’lﬂlﬂlﬂﬂﬂlﬂﬂﬂlﬁﬂﬁﬂTL!LWL!@‘LH

UB(hl’ Ql): 0

c,(h,0,h,0,)=0 ANMIA0IoId 1M grid 1

M,(h,0,, h,,0,)=0 M3 TUANA NI grid 1

C(h, Q. hyyy 0.)=0 AuMIAvIIRId 1T grid i (33)
M, (h, 0, b\, 0. )=0 AN TUNUANEIHIY grid i

Cyi(hy s Oyys by, 0y)=0 AUMIADIIOIAIMTY grid N-1

M, (hy, Oy s hy,Qy)=0 aums TuuAudIm s grid N-1

] 9
DB(hy,0,)=0 Jou lvvesveuwamed e
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[ o 1 [ 09/’ a
dmsumsudtlymiszuuaumsuoy lddwduaseauivaunsoudilym 14 Taos

Newton — Raphson (Chapra and Canale, 2002) taz1naumsi (33) ennsoudaslvoglugl

E4
v AN

sruvvodaumsvona insua ldaeiine

fl(xl,xz,...,x,)

)=0
fz(xl,xz, ...,xn) 0

(34)

fn(xl,xz, ...,xn)z 0

o X = (Qi’ hi)

910 First Order Taylor Series Expansion @115 UnsaiNia1lsoaszunnii 1 duaas

4

Yo AN
Tadsiine

afk i afk i afk i
fk,i+l = fk,i + (xl,i+l - X )=+ (xz,m - X )=+ .. +('xn,i+l X : (35)
ox, ox, ox,
A
1o Sfiin =0 (36)
ia31v093ZUVVRIANMIN (34) mmanmsh (35) uaz (36) 9214
afk i afki
(‘xl,i+l - xl,i) 3 —+ (xz,iH - x2,i) —t..= _fk,i
X, ox,
(37
aﬁzi aﬁzi
(x1,5+1 - xu) —+ (xz,f+1 - xz,t) —t+..= _fn,i

ox,
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[

fagivesszuuaumsii7) Weglugdveuwnsn v1d
Z][Ax, ]=-[F] (38)

[l 4
[Z]  #® Jacobian FavanedamaIndulsz@ns (Coefficient Matrix) §1%51

PUWUTUNAIUS LA 1
= A J 1 A A [ .
-[F]  fe nnmesiilluanvesdauiinideny (Vector of the Negative of the
Residuals)

dommsudszuuaums (38) lasmaiansufuasnausarian Ax, 18 wazan
3 P A = o o g} o
wuez 1A x,,, =x,, +Ax, (e k Aenmemuvedius) vyuIumswzgnidaunszng

T Y VoA o 2
Ax, fimtesnnaiidmnsneonsula

[ Y Jd A 4 A 1 Jd 1 A
sruvuaumanuy iiduduasosaumamui-Juuun  ierimvewnnesadIud
! 4 o o & 1 o v A { <
mﬁaaguaﬂﬂuﬁumﬁ (39) uaziemIMIMIPYRUTUNAIWMAVN 1 Yosdumsn (33)Naz
F4 H
18 Jacobian Mniudaglaumsldeglugdvesszuuaumanuuduassnuaumsi (37) a2

TaszvvvssaumsnuUFuUnIIRaaunITN (40)

ko Ak k T I T | v a
UB(h, 0F )= RUB AIUNHMADDYIINCEDU [YUBIVD VAN A UM BN
k Ak 1k Ak)_ k O = S S S S
c,(nt, 0F, n¥, 0F)=RC! AIUNMADDYINAUNTABLILBIN grid 1
k k k k _ k 1 d‘ A 1 T Y o 1Y .
M, (r", OF, hX, 0F )= RM! AIUNMADDYNNAUMST TUNUANTIMTY grid 1
kK Ak pk k \_ prk O = S O N A
C.\h%, QF, hX,, QF,)=RC AIUNMADDYNNAUMIABIIOITINITY gridi (39)
M, (¥, 0, k', 0 )= RM? aruiaegnInaums TuuANd sy grid i
C (hk K hk K)_ k ' A A ' A o o .
va iy, Onys by, Oy )= RCy, AIUNKADDYINAUNITADIUDININTY grid N-1
M, (B, 05, hh, 08 )=RME,  druiiwdeagvinaums Tumudud s grid N-1

H ] Y
B(n,, 0% )= RDB* drufimaesganiten lvueaveuwameauiei
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oUB oUB
—~ dh, + ——dQ, =—RUB"
oh, ' 90,
oC, oC oC oC
“Ldh, +—LdQ, + —Ldh, + —L-dQ, = —RC*
oh, aQ @ ah2 ? aQ 0, ’
oM,
—dh+ 1al 1dh+ 1al =—RM"
on, ' 90, Ot 00, 2
9C, “idh, + 9, dQ[+£dhi+l 9G —1dQ.,, =—-RC!
oh, 20, oh, +1 20.,,
B+ 90 a0, + S i+ 0N a0, =R
ah aQi hi+l aQiH
gilel th_l SSNI dQN—1 + aa(;lNl th + aa(;[l dQN = _RCII;—I
N-1 N-1 N N
oM, oM, oM, oM, .
dh,  + dO, , + dh dQ, =-RM
ahN71 N-1 aQN71 QN*I ahN N aQN QN N-1 (40)
oDB oDB .
—dh, +——dQ, =-RDB
oh, " 90, O

Y A = Y 1 a o
sruvaumMIBUduas luaumsn (40) ansaesulieglugdveaunInasauns
7 38) 1@ manalunmd 4 Minmndanarnileinsanuasndulszans Jacobian W UNOY
fitien liwhAugudiziimstaGssduiuuonnia 4 umm3Jummumwmmmm@?mmﬂ’u
z a1 g 4 A 1< a o o
wenntuIzuAugudnua  malumsaavinawasnuazlssndanarlumsaiums
UAATA Fread (1971) i 191i13% Gaussian Elimination 319imsaandas Tagazhiins
< T w a Q( A [ Y] d 1 3 =& a 9
numdulszanimmzmeonniiar ldmnugudmniy Fegunsoanvuamainadldan

< d o o 1 :’ :JI
YUIA 2N x 2N 13U 2N x 4 Lﬁ@ N ﬁ@ﬂ']ujuzTJ@]ﬂﬁ'liJGU'J'l\iell’f]\uluu'lﬂﬁﬁﬂﬂﬂaaﬂﬂj'luEITJ"U@\?

14
]

a1

nnMsudaumMs (40) sz laswes dh, uaz dO. dmsumend lunswamndaums
v '
W (k+1) vzoglugdvesaumsn (41) uag (42)
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Upstream r_—BUB JdUB 1 am | [ eus |
Lpsrear m a_Ql— dh, -RUB
¢ %%. g_g.l %% i;_guz da0,| | RC
o[ o
. peny |+
e :;_:4: E;_Z %_A":g Z—Z; dhy | | -RM,
‘ 3_2 g_g.: g_ii %ﬁ-’é dQ; ) -RC3
e 38_1';11; %gf z_’:: g%: dhg | | RM;
. EEEE o
. ot o
Dl«:(:‘r;s(;;e;m ] aa%: %‘-3 dQq -RDB
Crosssection 1 2 3 4 5 - )
Reach W

Y
= 1

{ a o o 1o < 1 ° oy
ﬂ’]Wﬁ 4 llﬁﬂQﬁNﬂ131u§lﬂ!LUULNﬁiﬂ amvisuiinuleeanilu 4 ¥ea1ih

117: Chow et al (1988)
B = hE v dh, (41)

QikJrl = Qik + in (42)

dmsueuiusuna s Muinilsvesaumsasiiioaazaums luuudylumain

9
v A

. ! Y
Jacobian mmimmmmﬂmwazﬁﬂmlmgmazmam“lﬂmu
o ' o w A & 1 A
3.2.1 DUNUTUNTIUAAUNHNUIVDITUNITADLUBD

1 A d‘ U d’ d'
ANAUNMTHAANTULUDIVDITUNTADLUBDY (ANUNI1TN (20) )

0(0/ -0/ —g/"Ax, )+ (1-0)07, -0/ —/Ax, )+

A ) (a4 = (e 4, o
J
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o B=a—A ﬁqgu J9C _oC aA_BBC

oh o ad on ad

Y

v 1 1 4 v [ o { .
1) GH‘WH‘E‘UNﬁ’J‘L!EU’ENﬁlIﬂTiG]’E)Lﬁ’ENLﬁEJ“].Iﬂ‘]Ji%WLIuWﬁiS’JEJgVIN 1

aC
oA+ 4,)"
= (B +B, )j+1|:

Aaau+%xq
200, A+ 4, )

aC

—=(B+B,)"
=B+

g 90 AN (g p y 43)
oh, 2At, ’

[ Y
1o B, AW Ieini1veii@au119 Off-Channel Dead Storage

4 1 1 4 Y [ g’ { 9 .
2) PURUTUNTIMVOITUMIADILOUNIUNUTZALNTIAUTZOZNI i+]

9C =(B+B f“—ac :
oh,, V(A 4,
=(B+B f+1|: Ax, a(A"‘Ao);-]:llj|

P 2AL 94+ 4, )

i+1

g 9C - AN gy (44)
oh,, 2At, ’

v v 1 4 v v !
3) GHWH‘E‘]JNE‘TTJMNGQETIJﬂﬁﬂ’EJLﬁfNLﬁEJ”]Jﬂ‘]J’f]G]i”lﬂﬁulﬁﬁﬁLﬁuﬁgﬂ%ﬂN i

aC

—=-0 45
0, (43)

v v 1 4 v v !
4) GHWH‘E‘]JNE‘TTJMNGQETIJﬂﬁﬂ’EJLﬁfNLﬁEJ”]Jﬂ‘]J’f]G]i”lﬂﬁulﬁﬁﬁLﬁuﬁgﬂ%ﬂN i+1
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aoC _
00,

(46)

[ 4 1 o w { % @
322 @HWUﬁUWQﬁQUﬁWQUﬁWﬁQﬂI@QﬁNfnﬁiillllu@]u

1 =) A g A
VNANMINAANTULHOIVDIANMT LUHUAY (AUN1IN (23))

2 At

i+l Jj+1
+0 {( ﬂA 0 ] [ﬁ o' ) + g4, [h,ﬁl W™+ (§f );H Ax; + (§e )in Ax; ]

A (00—~ 01,)
J

i+1 i

(Bav. ) ax, + (7. B) " Ax, |
+<1—e>{(ﬁ§2]’ [ﬁQZ]ﬁgm[:ﬂ (5, ) (5 ) e

i+

1

_(ﬁ qvx)iiji +(V7f§)iiji}:0

v 1 o o A & v oA o o g} Ay
1) aLywu‘ﬁ‘uNmuamumwuwmﬁumﬂmuummﬂﬂﬂmm‘ummau

TTYSNN i

aﬂ— ﬁQZ " a +1 +1 i+1 < V! — \j+l
Y _9{ ah( v 1 ah,[AJ (h/+l —h (8, ) Ax, 4 (S, ) Axl,)]

oM _ | | 4" a(po?)" a | . [9S, a
a_hi_e{ [(A2X+l{ o (.BQ B— ] +gd! | -1+ o | Ax;
+ 95, jHAx. +ga(AJ+l)[hf+l R+ (S, )" Ax, +(S )”le.]
oh | l oh, - I l ot l
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Jj+1

gY" as,
M _ gl POB +gdM -1+ =L | Ax,
4 oh

i

oh

Sl

v J 1 o v A & = o o oy A 9
2) ?J“Lg‘wu‘ﬁ“UNﬁ”mamm/muﬁsll’e)ﬂﬁilﬂ”lﬂmuuﬁumfJ‘]Jﬂ‘lJ’iszquLﬁu

V! + . .
9, ] Axi]+g32”[h/jll—hf“ (./»)j+lei+(§€)f+lei] (47)

TTYSNN i+

M :9{ ) (ﬁQz J+ O oA = (5, Y o, + (5.) " )

Ohy b\ A )., O,
ow BY"
+ ( S Ax,
oh,,,

o e e e R R

oh., A° )11:11 oh,

— \Jt! — i
{5 Ax,}g_agAm[hﬁ 5 ) ) e
i+1

o B]+1 + Bj+l
+ Wf a i+1 .
ahi+1 2
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[ “i+1

—\Jt! il r ‘ A
Sg J ij:l_’_%ijﬂl Bt _ hij+1 i (§f );/+l Axi n (§e )i,+1 AX,:I (48)
1

4

3)  oYRUFUNAIUAAUNM T UEITUMT TR UAoUAUBATINS Lrah

FUTZIENN

00, 2At, 0.\ 4 20, i+l } j

J

+ (§e ){H Ax; )]}

| A N N TR 5 Y
:£+9 _[M:l_’_ gAin (a_Qf] Axi +(ai) AX
J

2At, ( 42 )lf“

j+l
aM:M+%haV¢]+j&@%mwﬁ@ym;

i

i

(49)

4 1 o v A 2 (Y = v v A
4) mmu‘ﬁ‘unmuamumwuwmaumﬂmuummaurwmmwmﬂwam

IFUTZIZNN i1
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5 VA .
M _ A gl 0 [BOTY 9 [opmm - ho+(8, )" Ax,
20,., 2A¢, 00, | 4 00 l

i+1 i+l
L) ax I}

| A O I O 5 Y
— sz +6 2(AﬁQ)z+l + gA,-JH o AX[ + ai Ax
21, (Azy:ll 00

i+1

J A
— \Jj+

+ IS, Ax,
90 ).,

3.2.3 pusius UNEIUAWDANIveINNNAIRFUNE Y

J+l . aS_ J+1
oM :£+9 2@ +gAf1 —L Ax;,
an 2At, i+l 0 -

(50)

_\ 70|10, 0,0,
9N (Sf ),- = ]%lﬁz‘t/z = ‘ 1?“2
4R
K[ = ZELZI

1

[ 4 1 o w { % o o [ [ oy {
1) mgwu‘ﬁmqmumﬂuﬁwﬁwmmmm%uwammﬁt’J‘UﬂmmumﬁLﬁu

TTYSNN i

_,307 —, — 3K,
_ - KAZ i 22K i
98, 9 (0 ' o o " oh,
oh, oh| K} | K}
— — d (K. +K,
_ 22K7 i i+1
02K, [2 )
= 1?4
07 K,
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2 _ 51)

S Ay

v 1 o w { % Y [ o [ o
2) mg‘wuﬁuNﬁ’mawmﬁwﬁwmmmmmuwammﬁammmummau

TTYTNN i+

—, o
N =2 Eiz 99, _Q’z ZEi oK,
an = a Q[ — ah[+1 ahi+1
ahi+1 ahi+1 I?iz [?;‘
_szl?i d K, +K,,
oh;,, 2
0/ K.,
Eﬁ ahi+1
ﬂ%ulﬁ} an - (Ef )i dKi+1

52
oh, K. dh 52

i+l

[ 4 1 o w { % o v [
3) ’f]lgwu‘ﬁ‘ll1\1@731!ﬁnﬂUﬁﬁﬁ\i"ll@\?ﬂ?lua'lﬂ’]ﬂ‘l“wa\i\ﬂulﬁﬂﬂﬂﬂﬂﬁﬁ'lﬂ']ﬁhlﬁa

A 9 .
NIAUILYENIN 1

5,00 — 0K;
S, 9 (07 90 ' 99,
aQ[ - an El’z - I?i4
K20, ; (Q"+Q’“)
20, 2
_ -
_o
=
v A
228 r_ 2
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[ 4 1 o w { % o @ v
4) i’]L!‘W‘Ll‘ﬁ‘]_l'Nﬁ"Jua’]ﬂUﬁﬂﬁ\ﬁl@ﬁﬂ'ﬂﬂﬁWﬂ%ﬂWﬁ\N’]ﬂlﬁﬂﬂﬂﬂﬂ@ﬁ1ﬂ’]3ulﬂﬁ

A 9 .
MAUITLYIENI 1+1

R 0,
K! K’
Y oS, 0.
114 L= 2—2 (54)
aQ[+1 K

3.2.4 oyuF U IUS WU ANTI89AWAIATFUYDL Eddy Loss

wosefle] (9]

v 1 o w { : o o v
1) oyiusUNaIUSMUNNIUpIANUAIATUYDY Eddy Loss tRounuszay
Y 1

o A 9 .
UINFUTSIEN N 1

vl AL A
- ye) 2 (9]

A
_—(K.),0,| " on,
gAx, A A?

1 1 1

o 2
azld 9, _ ((Ke)Q BJ (55)
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v J 1 o w ! : v % @
2) GHWH‘EUWQﬁQUﬁWQUﬁWﬁ\ﬁlﬂ\iﬂ'ﬂﬂa'msb'u‘llﬂﬂ Eddy Loss MeunUsEAY

ML © ()

Y

o A 9 .
WINFUTSYIENN 1+1

A B
(K ), Q| R, " Oh
— i i+1
gAx; A

i+1

i+l

oh ghxA’

oS K )O*B
wld .o (56)
i+l i+1
1 4 ] o w { Q % (% [
3) eyWUFUNAIUAAUNYMTIv0IAINAIATUVDY Eddy Loss 1fiouiuons

A v .
mi"lwamﬁuizﬂzma 1

95, _(K) [ () (2
00, 2gAx, 4),00,\ 4),

0 oA

A. L—0. !

— _(Ke )i Qi l an Ql aQ,
gAx A, A?

[ 2’ 1

00, | gAxd’

2z 1d 9S, —(_(KQ)Q) (57)

[V 4 1 o w { % % v o
4) @HWUﬁU’Nﬁ?u’ﬂ’]ﬂUﬁﬁﬁﬂm@ﬁﬂ?1uﬁ’lﬂ°ﬂuﬂl@ﬂ Eddy Loss MIUAVOAT

A v .
M3 Inanduszeznig i+l
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5. _(K)[(0) o (0
00, 2gAx, 4 )y 00, A4 )y

90,, 04,

AH_I Ql 1 _Qi 1

_(K)On| 90, 90,
gAx, 4., A

i+1

W 95, _[(Ke)QJ

30,, | ghxd’

(58)

3.3 oulvveuvauaziSoulusuAu (Boundary and Initial Condition)
3.3.1 9oulyveuun (Boundary Condition)

o o A o Y Y d A A
ﬁ"]ﬁﬁﬂl\‘]’f]ull"uellﬂuy’u@uu ﬁ'ljJ']iﬂl!‘U\illﬂlﬂuﬁa\jﬂiglﬂ‘ﬂﬂ@ N’E-)ullell"ll@l]lsllﬁ

Y 1 Y
A1UMIIB11 (Upstream Boundary Condition) tazidau lvueuwaaiuiiein (Downstream
Y
Boundary Condition) A4518az18eane 17

1 v

Rou lvveuuan1adumiien (Upstream Boundary Condition) @13150
o k4 [ A
fmuald 2 snvazae

) nswhiwivesdsuams lva: 0@

UB=0"—0(t)=0 (59)
JUB
—0 60
h (60)
oUB _,

it 61
20, (61)
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2
2) szauihluanyme Time Series: h(t)

UB=h/""—h(t)=0 (62)
oUB

9Yb 4 63
o (63)
oUB

== -0 (64)
90,

[l Y
Rau lvueulan19ed Uil (Downstream Boundary Condition) &13150

o 9 [ A
Mnuald 3 davazno

Y
D nswhimvestsuamslva: 0'(¢)

DB=0"—0Q'(t)=0 (65)
o5 _ (66)
oh,
oz _ (67)
00,

2) seauiluanye Time Series: 4'(¢)

DB=h!"—h'(t)=0 (68)
oDB

g | 69
oh, (69)
oDB _

DB _, 70
20, 70
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9 [ 1y 4 1 a [y g‘ .
3) Iﬂ\iﬂ’ﬂllﬁl]Wl!‘ﬁiZﬁ’)N‘]JﬁMWﬂ!ﬂ']ﬁll‘VimLa$§$ﬂ‘Uu1 (Rating Curve)

9
o o 4 1 v @ o
mmmmu‘ﬁ3:14’mamwmihlwauazsmum mmsaﬂszmmmﬂmi%’

9
v A

Linear Interpolation 1@eati

Wt —h
Q': Qn + (Qn+l - Qn )M (71)
hn+1 - hn
Lﬁﬁ) h}{-ﬂ = ) zﬁ"uﬁﬂm ‘ﬁ Downstream Boundary Condition
awld
DB=Q/" -0'=0 (72)
aDB [ Qn+l B Qn (73)
ahn hn+1 - hn
9DB _, (74)
a0,

3.3.2 (9ou luiSudu (Initial Condition)

A A 9y oA 1 s 1 P . . A
Rau lusudufomusanatinnwm (wain Superscript ) THaNMIN (20)
uaz (23) wansoimualdanndeyaniimsaiinia nFennmssiuiuveudunaInou
aJ 1o W o 2 S Yy iaw Y 0 A 2 9 yy
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11: HEC-RAS Reference Manual (2002)
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0
63
-50 377.52 0 0.0333
-45 377.58 0 0.0333
-40 377.62 0 0.0333
-35 377.69 0 0.0333
-30 377.77 0 0.0333
-25 377.87 0 0.0333
-20 377.98 0 0.0333
-15 378.07 0 0.0333
-10 378.19 0 0.0333
-5 378.31 0 0.0333
0 378.44 1 0.0333
0 376.63 0 0.0333
1 376.01 0 0.0333
3 375.50 0 0.0333
5 375.14 0 0.0333
8 374.93 0 0.0333
10 374.83 0 0.0333
13 374.17 0 0.0333
15 373.86 0 0.0333
18 373.74 0 0.0333
20 373.99 0 0.0333
23 374.20 0 0.0333
25 373.98 0 0.0333
28 374.14 0 0.0333
30 372.73 0 0.0333
35 372.78 0 0.0333
40 373.18 0 0.0333
45 373.37 0 0.0333
50 373.64 0 0.0333
55 372.97 0 0.0333
60 373.38 0 0.0333
65 372.70 0 0.0333
66 373.54 0 0.0333
68 373.59 0 0.0333
70 373.52 0 0.0333
73 373.51 0 0.0333
75 373.96 0 0.0333
78 374.44 0 0.0333
80 374.45 0 0.0333
83 374.66 0 0.0333
85 374.68 0 0.0333
88 374.74 0 0.0333
90 374.74 0 0.0333
93 374.83 0 0.0333
95 374.83 0 0.0333
98 375.00 0 0.0333
100 375.13 0 0.0333
102 375.44 0 0.0333
103 376.29 0 0.0333
105 376.97 0 0.0333
106 377.74 0 0.0333
108 378.30 0 0.0333
109 378.61 0 0.0333
109 379.54 0 0.0333
110 379.76 0 0.0333
115 379.95 0 0.0333
120 379.97 0 0.0333
125 379.91 0 0.0333
130 379.90 0 0.0333
135 379.95 0 0.0333
140 379.92 0 0.0333
145 379.93 0 0.0333
150 380.00 1 0.0333
39.9
36
0 343.00 1 0.0333
10 342.45 0 0.05
20 342.35 0 0.05
30 340.92 0 0.05
40 340.77 0 0.05
50 340.56 0 0.05
60 340.71 0 0.05
70 340.40 0 0.05
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.44
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.79
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.62
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.77
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91
20
09
29
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73
65
95
.38
62
47
12
69
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139.
145.
152.
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98.
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30
68
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78
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