SO o ¥ RCIbT- b g RSB )2 E 3 P R SARE Y ) 2 17

S AERR SR EAEREX TR

T+ FEAE XUFER

(HEREB DB TEMEN, Jst 100080)

WE 1998 FERITHBMBABKKELY, BHKITA
SR TN K oK 0598 B8 LB, LKL o
FURLRR MR AR, & AA R SR T
— TR AR A R AR R K R AR,
SUHHT T BT AT B SRR A KT B
. 8 U RIT RETA RUR R WY B T VRO = A R 25 0
SRR T A A AL, M TN KT 893k
P, LTI T UK Bk AR R R B
5

XA ARBBUE, WKEGE, BRKER, S

KT MARE, T IR 4-90 B 1 ek S R A BT 2,
o W B 5 K B Rk B ARTE R, S
ByHt D, BB R, 1998 4F BE K MUK IE &
TERBEAKE M| 3 FHsrksl REEIIRBID
SEE N TRARER, 25K U R BB 24 RIS
5k HEK TSR BB LBIE S, BRI IR TR AT M 2 WR 3K,
SHETT LR AT R RLRIAD 6 B SR R R A T 8T 9 — A
B {14

1998 ERITH K BRZ G, AR, Rl TENITHS
& FERFE MR M BEHRIT 1998 SR IT k 7K HE K4 45 5 10
BE. BABRATSEECRANNNTES, B—FHH, ¥
&Y A AL B T SR BRI A B AT AL A S A A
KB SCHR R B T ST AR BIHIR B 20 HH4R 50 ALK
FETUTFIAFAEREDE: FTHILMARSATHES, =
D4R B AR 45, TREEWI IR B4, WMBEHl — 8
L7 B RO B LA B M L) 9 2 4 KK T SR R e fn, Be
RAZEHIBX AT ERESRTIHR, LSRRy
—ZMEE, HENNTEEES TR ABEEENER.
BAR, XA (1R T BT AR LA R KT o 8 1 B R
WEREXEEN.

By 7~ jmag g 0O mipdas 4 OY s e RmsIT R
B 8 0 X SE B H T B S it — A A RO K BGH AR
BATHETE KPR EE, MATASTEEAE,
I TR KCEH BRI R, R E R
FIT — TRBEMXBE— A A H 4 55 2 Wb X 33 47 7k
BT, AR KR A B, TREEMNT
VL 5L R TR B W B S 0 A R K 2 B 10 i
i, PASRFBRHIT WK E R 2RO UGR, A4
FEFNSEHEA 34 197 B KBS BE AR AR 2 k2

2003-05-27 RS 1 4, 2003-12-11 W&k,

1 |HRKFRHKREHER
1.1 RN

B 1 AL — ESR B RO ERK R4,
HEARRRER, FTESNFABIR 4R R R
THRAIKEER. WERUR, THAE AT B A, B, C,
D, E #1 F RIS NI MRS, #A 0, BED, #ih
N, MEEUFIRILYS, 23 AH BG, CH #1 DF 451CET
FAUET], PR, lakel, lake2 Fl lake3 ZHIAE
THEHY#H., EEEBMAFAER K L M NHRET
TREEM R M, BTk, HEKFRK.

A B C n E F

~ =
|

[
G I lake3

lake2

Im N
M1 H KRR KR R

1.2 BXH1E
— KRB MR R A
ot oz
Kb U = [4,Q]" HFEYWBEE, A AIkEHR Q
AHRE, F =[Qf]" ko« MER BE f £ARXN
f=(hu+gh*)B, Htf h HKIE, uhz WFHKE, B
AW, g HESIMERE WIF b = [q, gA(So — 54)]7,
Ht g YATEMATRMRE, So MRS, Sr bEER
B
K FES AR TR RN
U  OF  0G _
ot Oz Ay
A U = [hhu, )T HFEYBRE;, F = [hu, hu? +
gh?/2,hw)” 4 z HER; G = [hv, huv, hv? + gh?/2]"
Ry HEE; hOAKE, uMoudz My AERFEY
MBS, g REHMBEE BH b = [0,9h(Soc — Sta),
gh(Soy — Sy)]™ 5 e Soo il Sy SRR = [ HEIFIAE
BAYERE,  Soy A Spy SFRIR y 18 B SHORIBE R 1

b (1)

b (2)



18 B % 5

= ® 2004 &£ % 26 %

r

1.3 HENE

T — 4 Z A EEAR L. DU UREMEA A
CHERNEE. NTERRT 2, KR 0r, MR
(2) HFARHE € BT

AU —UT) = At[ - / (Fdy — Gdz) + Aibi] (3)
a0

AR R B A E, W RMET R T 4
B

Fdy—Gde = F{U) =T 'F(TU) =T 'F(Ux) (4)

Hep Ii(i = 1,2,3) 4 Osher X PHBSBER (5 e
PIRUHFAELR). M ERTTRAM

usa =up = (Y +¥r)/2
(10)
ha = hp = (1 — ¥r)*/(16g)
HA ¢ = up + 2cr, YR = ur — 2cr. T EEFEL,
BRIBFFEEM RSB XH B RAETTERESE (8) 4

DAL, X T EEKIERR, HERHEEEAR 16 M6
@ 112,

R Uy = [h, hug, hv,|T HLARBESME R F 1§ FYTH A
M n HRERIATRT MFERR, e fl vy ARFAR
PRARTRMESE; T VREFREMRE. TR ESNS i 7]
B FVM BTG RA

AU -UT) = At{—Z[T;lF(UN)sij]+Aibi} (5)
i=1
HAE (5) W, WEAGNWABEEER
F(Uy). HEARKBTES TR — 838 0 ERE.
oU | OF _

—— —_— >
ot "o ©)

Uy ($<0)
AP U= .
Ur (£>0)

L KRAFER R |A — M| = 0 ATLARE] 3 M¥ML(E
AM=u—c, a=u3=u+c BHARK A-re =X -7
WREB A KABERAR re. RAEREEESTENE XL

Vqu P = 0 (7)

ATLUR AR X BAEER A

RIS, BR F = F(U) a3 F(U) =
FHU)+ F~(U), &b FH(U) f1 F~(U) 5 5AXMNT
BEHRESFEENERSE TRESWE (6) KEM

BA
FPU)=FtU)+F~(U)=

Ur
F(UL)+/ A (U)dU =
U,

Ur
F(Ug) - /U AT (UYAU (8)

K AT(U) F1 A~ (U) AN TRESRIE, SUFIEEE
HET] LU R R
FIF Osher it ERXP ARSI RIFRETER

BT LB B I T R &R

Iy Jo =up +2cr = ua + 2ca,vr =va,hp = ha
Fz:uA ZuB,hA=hB

F3:JR=U,R—ZCR=UB—2CB,UR='UBahR=hB

9)

RLRY o] R 43R F — e AR AR, A TE PY .
VAT 8 2[R B e b DA B 9T 5 AT 2 (A B R e R 4 SR A —
HEREHERMMNN EEAF. XHELEE —EERZ
A, BTSN _gEBELTUAS - EEELE, B
B TR ERRER, BT R RAERE SR AT A
PR BN KR 4 — B T DL SE 2 fRE AR
KE~FiE.

L4 HBRSYRFIDE

A R TSR H e S TS PRt T MR oA A
BRI NNE S E W, MR LRI A B
it EUASEAE. SRR 1998 F3UKME 8 A 11 HE 21
A W R B RUK SR ST IHE, PRt EER STl
B B2 AR EIRAFHERAELE, B 3
AEA TR EAORLKAEE. B 4 AU KA+
SRR B 5 RN S T R .
B 6 AMBEALKAL I S M R L. B 4~ 6 RIRT
PEESEMER & REF, AT LAY A SOH 2 B A e

70000}
-n— L
. 66000 -
l:n 4 - \\
o, 62000 . / v
E SIS / “
~ ) " J M
1 580007 N b
o b ¥ ~
= ¥ N "~
54000 ~/
50 000 +—————+——F—F——————
11 12 13 14 15 16 17 18 19 20 21
fHiEl/d

B2 HiiRyh 1998 £ 8 A 11 HE 21 HRESE

35.37
35.14

—=— LA{E

g 34.9:
E 34.7 /
® 3451 A
34.31
1
34.14

11 12 13 14 15 16 17 18 19 20 21

B4 16l /d

B3 SRilys 1998 £ 8 A 11 AE 21 AKfrtiE




14 W FE SRERRS R EMEEX I K MR 19
1607 __ s g T DAL Rk BRI B R LR, HEARET,
45.5) * KWE TERM 14 1954 SR RIS 1998 44> 6132m° /s, K

g 9] i (1 0.87 m. Ti7EIC I MIREBE I AR M BB A K,
& 4457 1954 £ R BMEER 1998 ££ 142m® /s, KI&1E 0.03 m.
.E,
44.04
43.51 700001
43.0 4= T 65000
12 13 14 15 16 17 18 19 20 21 »
FiEl/d & 60000
4 WKL T E g Eg 55000
39.5
WHEAA 50000 A
39.0{ * KXW — —
0 24 48 72 96 120 144
E 385 B [E /h
% 380 M7 MR
37.5 40.5 —_— 1998:
--- 1954
37.0 e — 40.0
12 1314 15 16 17 18 19 20 21 22 o 5951 o\
B8] /d E a0l / ,’l, ‘».\‘ \\\\
B 5 BRI S s e % 39 4/ g "
36.5 38.0{ Seeee
37.54

34.5 —— —— T —
13 14 15 16 17 18 19 20 21

B E/d
6 WEEPUKAFE SIS E LR R

R XHTL AP HF X B 20K R R B KGE S AL R 64T 4
#r.

2 HhIB S RUIE XY oK IE Bh A B2 N
2.1 & AiE R R A R e

ZRSRAHITHITA R A EEENE Y, ThE
BABERB TP RE. ATRIIRNBaom
T — REE# K KRR, SR8 &0 40 0 B fn 1 A 1k
Fe BHBLH RITHR RO AT R B AT, A ST EA
WA 5 MU B IR REK R SR . o A
FIR B 5 WML E S BIZE 1000m3/s F1 600m3/s L)
P B, ARxEEEHE 7000m® /s WA (LR SEHA MR, HM
T RE AT RS B A AR BT R KRB S A b
#

BEBA LRI T S BTN 1954 AR 5k
TRGBKALHZS], 1998 EMMFHI 4 RELH B H casel,
1954 SE M5 TRE I E N case2. PR gt BRI 7 B
7R, WUKKHMIEEY 10000m®/s. & 8 fIE 9 4 RI4AH TH

0 48 96 144 192 240
ft /] /h
B 8 FEHLE R 4 AL Sy T # vl 0 Ak K (i R

48000 |
46000 {
n 44000
© 420007

— 1998’
--- 1954’

& 400001
>~ 38000
B 50007 | *
340001
320004
30000 +——

0

48 96 144 192 240
e/
9 MW AR SSFMAES FHEG O AR E T B8

HHICAT S, SRR A TR et 43 A 1 A K Ao it R0 O
ERREEEE, W TICE DA EmER. 2 RmE
FIRBER D, FRREMM, KAHEHE.

2.2 AENELRNER

TREEM R R HARTE 1949 &% 4350km”® , %)
T 1995 £ 47 2600 km® 0. @ SRR B2 S A T R
RN TRERILEKN - NEERNE. X T AR
EE BRI BOK (OB WS B, Z BT 6 Mg i
casel FHIJHEAG 2500km? ; case2 & lake2 RGN
500km? ; case3 /1 lake3 RN 500km? ; cased & lake2
EFHH 1000km? ; case5 1 lake3 EFMGM 1 000 km? ;
caseb F lake2 F] lake3 FHI&HEHM 1000 km?.



& Bk 2004 £ 4 26 %

BRFHWETER. B 10 fIE 11 4S54T ER 6
PR AL T IC IR D IRBE DAL Bk B R Bt #2 e, ok fir
e {1 B 9 7 TR BRI T R, LA K e £ M 7R BRI
F: casel, case2, case4, case3, csae5 F| case6. B] WM
HEK/NTER, lake3(RIFBER) MR ML lake2(RI i 5
W) EX. BEMBMAMEMEZEARZE 0.28m. REHE
ERBRESROL, TUAERKAIEEZERTK.

34.6 1 — casel
--- case2
3444 fEmaN case3
-=- cased
34.2 1 --- Case’
E 3401 '_-; . AN yap2000
& i
¥ 33.81 il
33.6 3
d
33.4+
m"
33.2 —— — -

0 48 9'6 ' 144 ' 1.(,')2 24‘10
B Al/h
10 BN 48 B 1 SRBRHILAL 7K S

—— casel

67000 --- case2
660009 AN\ Lo
|, 65000
" 64000 1 /
ﬁ 63000 9 T
2 62000 £ o

610004 _#

600004

0 48 96 144 192 240

B/ /h
11 FEEM RRAEEE S T BB K B 2

2.3 KMIZME LK

WA RAE SR IR (R L) HEARERS
WA (FE 2) BRI TFRARFREWEENESR. X 14
Y BT RET T RER D RIRRTLAL KA B EE. TR
Sy RE e s i DA BUK AL R BCR I B, TR B &
Btk F735% hn 0 AT LA 2B RSB LAk ) B K A

&1 2 M RMERKGE L

ES! HE 2
Bt 0 ALK AL PEARAE (m) 0.87 0.08
REEULAL K AL PR AERAE (m) 0.03 0.28

3 8 it

1) 43070 A 5 R R B W E 43 0 O R B T KAL
5L, XHCR QA RKRB . N5 FRE K R R
SIRTLARA> TR, AT R TSR AL, (B B3R K
MR, XM R RETROBOKEBE THHA, BN
KALIRSAREAR R, TR AN BER A4 P B B K

2) WA AR U R T K IR R W AE I U O AL B R
B, Wikt OB ROK RS, W7 AR AT LA

AWTE R, T RICW D AR A LKA

1 BEH KT 1998 FioKk St ARKIL,

10

11

2 £ x ®

1999, 30:
1~7 (Li Antian. 1998 Yangzte flood and fight against it.
Yangzte River, 1999 (1): 1~7 (in Chinese))

BFHE. 1998 FRIHHTFHBKLRESN. ARKI,
1999, 30(2): 29~31 (Ge Shouxi, et al. Genetic analysis
of higher stages along middle Yangzte main stem during
flood period in 1998. Yangzte River, 1999, 30(2): 29~31
(in Chinese))

BRA. IHRESRRUSBRIPEFARKES. B
%, 1999 (5): 1~12 (Han Qiwei. Changes of flood situation
along the middle Yangte River. J Sediment Research, 1999
(5): 1~12 (in Chinese))

BN, ZO4WAEOSEREEAR KITHERRR,
1999, 16(5): 5~8 (Han Qiwei. Characteristics and fluvial
processes of diffluent rivers from Yangzte River to DongT-
ing Lake. J Yangzte River Scientific Research Institute,
1999, 16(5): 5~8 {u: Clipesz))

BRI FHLE MM SRR, JIPHTF, 1996 (6):
54~81 (Lu Jinyou. Study on laws of runoff and sediment
aiverted from three outfalls on the JingJiang reach of the
Yangzte River. J Sediment Reserch, 1996 (6):54~61 (in
Chinese))

KHHEIKRBRESKCRRE. 1998 FARITBIK KK
W PEAKRKEHEH, 2000 (The Yangzte River
flood in 1998 and its hydrological monitor and forecast.
ChanglJiang Water Resource Commission edit, Beijing:
Chinese Water Power Press, 2000 (in Chinese))

B —%, KITHP PR BB R GOK AR —2. MRS
KERE. KEEHE, 1996, @ 346~353 (Hu Siyi, et al.
Flow modeling of the middle Yangzte River-DongTing Lake
flood control system—model building, calibration and ver-
ification. Advances in Water Science, 1996 (12): 346~353
(in Chinese))

B —& 1998 FEKILAHBEHOK R 8RR & W KA T AR
FEE. kR 2EHE, 1999, 10(3): 242~250 (Hu Siyi, et

al. Systematic analyses on abnormally high flood stages of
middle Yangzte River in 1998. Advances in Water Science,
1999, 10(3): 242~250 (in Chinese))

B0 —4, KT PRI AR B I B L KRR,
2002, 13(3): 278~286 (Hu Siyi, et al. Numerical modeling
of flood routing for the middle-lower Yangzte River sys-
tem. Advances in Water Science, 2002, 13(3): 278~286
(in Chinese))

EAERE KT RERN S RGOKRER —1. @R
A KPR, 1996, 7: 336~345 (Tan Weiyan, et
al. Flow modeling of the middle Yangzte River-DongTing
Lake flood control system—modeling procedures and basic
algorithms. Advances in Water Science, 1996, 7: 336~ 345
(in Chinese))

HEKRE. KILP TFHKCFERKRERTI. KREHE,
1996, 7: 354~360 (Zhong Zhiyu, et al. Hydrological flood



% 1 #

EREE - BE VAR 8RR AR AR 21

routing model for the middle and lower Yangzte River. Ad-
vances in Water Science, 1996, 7: 354~360 (in Chinese))

12 4R, THHBKNE FRABEEONA. bt H4E
KEMIRHE, 1998 (Tan Weiyan. Computing Hydrodynam-
ics for Shallow Water—Application of the Finite Volume
Method. Beijing: Tsinghua University Press, 1998 (in Chi-
nese))

13 BIFCS. KITPIHILREPR. L FERAMEHHEK
#, 1999 (Yang Huairen, et al. Research on the Transition
of the Middle Yangzte River and JingJiang River. Beijing:
Chinese Water Power Press, 1999 (in Chinese))

INFLUENCES OF THE SHRINK OF
DIVIDING CHANNELS AND THE
DONGTING LAKE ON THE FLOOD IN
THE YANGZTE RIVER

FAN Ping LI Jiachun LIU Qingquan
(DES, Institute of Mechanics, CAS, Beijing 100080, China)

Abstract The flood disaster along the Yangzte river in

1998 which brought about enormous economic losses to
Chinese people shows that the flood control system of the
Yangzte River is still very weak despite of enhanced ca-
pabilities of flood prevention in these years. Focusing on
the Jingjiang River and Dongting Lake area, a numerical
FVM model is established to study flood routing in this
complicated water system consisting of one-dimensional
rivers and two-dimensional lakes. By applying this model,
the simulation of flood motion in the river network owing
to geographical environment factors are analyzed in de-
tail. Two important factors that may cause high stages in
the Jingjiang River during the 1998 Yangzte River flood
period have been identified. They are, the blockage of the
dividing rivers and shrink of the Dongting Lake. Accord-
ing to this research, a number of measures can be adopted

to mitigate the flood disaster in the Yangtze River valley.

Key words FVM method, flood routing, complicated

water system, dividing river
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