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THE EVOLUTION CHARACTER OF CROSS-SECTION
IN LOWER YELLOW RIVER AND DISCUSSION

OF THE ADJUSTMENT RULE
ABSTRACT

Based on model experiment and a large amount of observed déta of
Lower Yellow River the adjustive characteristics of cross §ection ih Lower
Yellow River was obtained in this paper, and the synthetical inﬂ_uence of
discharge . sediment concentration. discharge hdmogeneity- parameter(a new . -
| conéept gived in this paper) and longifudina] slope to cross 'séction was
analysised in this paper. Lastly a formula of main. channel width of Lower -
Yellow River was obtained.

Following is the major content of the paper:

1. Existing study about cross seétion was sMed up in the paper. It can -
be grouped into‘empirical fonﬁular, extremal hypoﬂwses, ﬁnd rational or
mechanistic approaches. It’s applicability Wa;s verified by observed data of
Lower Yellow River.

2. The relationship between the relative equilibrium cross section and -

111
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water discharge. sediment and longitudinal slope was attained in. constant
discharge and sediment concentration through model experiment. In constant
high sediment concentration, it increased depth of the channel to improve
_ velocity ,and then to heighten the sediment transport éapacity and to adapt the
high sediment concentration. The longitudinal slope also was a factor to affect
channel shape except discharge and sediment concénhation. The higher
longitudinal slope, the more likely that hydrodynamic condition would tend to
be larger, the more likely that it’s destruction tend to be 1arger to river bank.
Then the river swaied easily, the width-depth ratio was larger. -The lower
| longitudinal slope, the more likely that the main channel tend to be steady, the
width—depth ratio was smaller. |

3. Thebadjustment characters. of Lower Yellow Rivér was analysed based
on a large amount of observed prototypal data. It was gained that the
adjustm_ent of cross section was relatived to not only the income water and
sediment condition but also the river pattern. The width of braided channel
adjusted acutely, it’s amplitude of variation was larger, but amplitude of
variation of width was smaller in meandering channel. Adjustment of area
laged behind width.

4. The relationship between all factor and morphology of cross section

was obtained. It was obtained that the width was relatived to not only the

Iv
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discharge in this year but also the one in past yearBased on the former
analysis; herein the longitudinal slope was seemed as a factor of tectonic
influence in river geomorphology. Inducing a conception of uniform
discharge coefficient, it was ﬁsed to describe the process of discharge
variation. To express comprehensively the relationship between the width of
channel and all factors in Lower Yellow River, multiple regression analysis

has been conducted.

KEY WORDS: evolution of alluvial river, river channel morphology,

adjustment of cross section, Lower Yellow River
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Table 1-1  Width and area of representative hydrologic station
of Lower Yellow River

o TR wmn | e | ome | A

1958 1260m 1300m 1100m 560m

1982 1200m 1000m 300m 480m

1985 1000m 1200m 600m 500m

1996 600m 700m 600m 330m

96 th; 58 g3%s 52% 46% 45% 41%

96 th 82 4% 50% 30% 25% 31%
96 tk 85 4578 40% 2% . 0% 34% -

ARNI2#AH FHERATERR BE ms

Table 1-2 Bank-full discharge of representative station in typical year

&, . . . .

M wmo | 2ma | 54 | ne |2 | Bo |
45
1958 475 | 8000 | 10000 | 10000 | 9800 | 9000 | 9200 | 9400
1964 4575 | 9000 | 11500 | 11000 | 8500 | 8406 | 8600 | 8500
1973 %7 [ 3500 | 3200 | 3280 | 3400 | 3300 | 3100 | 3310
1980 4FRAT | 4400 | 5300 | 4300 | 4700 | 5500 | 4400 | 4700
1985 #:R37 | 6900 | 7000 | 6900 [ 6500 | 6700 | 6000 | 6000
1997 %47 | 3900 | 3800 | 3000 {3100 3100 | 3200 | 3400
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PRI IR D UL R0, 0 50 0 S S A 5 T A T A T, T
SRS BRI IR K T AR L A8 0, T EL AR B KT B A 3 T A TR A,

SRR 4, %,

TR, FELL Osman M ThomeP " MRUKMEREIRE (NE
120 ZAARY SE S SRR R P BIBE RS AR5 M R R S 4 . 75 Ar(s) B
[A1PY, Rtk 9T K o B e b R S AR SR T -

AB< C,Ar(ff —rc)e‘”" :
Vi

Ay AR ERREE, KN/m®; AB b Ar B I8) P AT AR K SRS 1) A i /5

(1-32)

SRHIFE B ) o, AEFIZEITAE L OOKTREIRE S (N/m? )7, TR AR VB
(N/m?), C, A8 P R 0, R e T8 2 o A ST AL 224 Osmman. $47 58 o iR TG 42
BBRIC, =3.64x10". B3 (1-32) HEBHETEME AR, FkSh ) 2SR5

SRR R AZ J5 T R, S B M AR . AR L ) o R 3
R RMRT e, AT BRI R A IR MR R, R LR T 15,
w%iUFmﬂﬁﬁmﬁﬁﬁ¥ﬁF@Mﬁ%F%ﬁﬁﬁﬁLﬁB%Tﬁiﬁ%%
ST R & B U,
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AR T RER PR EFEAIRX

Aer SIREVBNES T AT
# mmmemwie%m el - f (1) ) zeg
% B foywemems 1 EB
= H, Q) BRENFR & %
= H, ¢ }E§ .- B
',(2) :
(1)
<=7 (1) VFNES $
A G, S
ks rp
B 1-1 dEdb T B e Rt HHEA ' B 1-2 #HTREARETEARL
Fig. 1-1. Computation mede of widenning of  Fig. 1-2 .C omputation mode of widenning of
noncohesive river banks 7 - cohesive river banks
14 #MEA2XAEIE

1.4"‘.1 %ﬁﬁ%’liﬁiﬁiﬁﬁﬁiﬁ

ﬁfﬁﬂﬁﬁﬁmﬁmﬁﬁm&ﬁ RERATERRI, KRN, RSO
m%ﬁf =

B‘ Q . ‘ -
—=K| —=— (1-33)
Dy lIinngDsoJ] ) .

s [ o T -

—=K,|—FF—r7 (1-34)

h zl:DszngDson'

ERF B AR, b AKE Dso WRDRAE, ¢ HEHMEE, JHRBRE LR,
Kiv K x1. o 3 HIALKFRENEH.

PR B T, ZEE 0. BATAOL=A R ETEIR 40 BIEERSRBAEE AR,
Hep B iiamT:

Q—FE¥IHiE: 218~3023 m’/s
Dso—— R ERIEE: 0.064~0.158 mm
WAL 0.96~2 %,
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B~ R : 415~2781 m
WIESRMAE 13 From, BT LLNHES, TERSM—MITIERBA T i
B A E L i
400000
350000 | s i
Al ° m}
300000 ot e . .
, 250000 | RZA _ . ATl
S 200000 [ " " & o
=5} . %A ] -
- 150000 | - .
[ ]
100000 | ﬁ“.-o'r ° = °
50000 | , "% 830600 °
0 . , . .

0+ 5000 10000 15000 20000 25000 30000 35000
Q/ (Dso’ (gDs0]) %)

B 1-3 ER HERARRIE

Fig. 1-3  Validation of Benuxanos,M.A.’s formula
14.2 FIRET AN

FRETRIEFKT A TMEASR B, BEMEETEAR.:
B=A0%J? (1-35)

AR (135) & A HARBERY, HEHERN. THEER 1-4 WRIOKREAR
SR, TTH T RS . P RS LR X AT R B AT VE AR
H (E1-4) . “ : |

FUREFH FREREOE: BAR (136), XHTERESRR, 7
PRV, M RGNS, KRR, BE 19247, R
BB SRS At e T A B 4 R A R T SRR R, SHE LU 2R
BEHET m=05 H#Bﬁ?éffi;t (1-37). '

B" =KH (1-36)

EFER (137) BRENK WS, MBS R AR A RS, & 8 5 16
T, HPHMER K =10, m B8, MIF 0.5 3 10, 3 1-4 PHIE T RRALT
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KEE T RFBEPFRAEZEMIBX

KFmi¥E. 77

A 1429

- Table 1-4 Hydro technical classification of Middle Asiatic

{bed-building discharge frequency :5%~10%)

b I T A KA AR GEAATHIES S~ 10%)

AT A : - |- :
TREERE | sirmm| B | wie0me | _VE
MR Vo Bt 49 m H, m " H
; 0 . » P p
: kil z ¥ |z ;3 z | ¥ Z 7 |z
LR TR (LHEMR), '
FGBRE . FEafe 9P -
A Ak R 070 | 090 |1.00|08 | 16 | 10|09 | 080 | 2 3
& -4 4h '
LETR (ML O#EAS | : |
T, T werE, | 090 100 {080|067] 10 [ 9 [080f 075 | 3 | .5
FRE Ao M. KRR ~
bR (FRTR) T ) :
M5 Fdm, FAegm | 100 | 110 | 067[050 | 9 5 [0751 070 | 4 | 5
ZHEIHA. AKRFR '
F# (1)4;,,4:-,:@ 130 | 130 |o057|0s0| 41| 3 |07 07029 , '3_
& T HREFTE [ : ol -
&y | (2) PR . -
. WA | 170 | 170 j054|050 | 8 | 10 1065 050 | 8 10
e .

E: FREMARATRGE R, LRBHERTRA GG, w8 1-4 57T,

(F) AREEE AR
- (I YNo erosion in bank

| —

{T) ARFFRA 7

( 1I)No erosion in bank and bed
B 14 B TR BRI IERET T

Fig. 14 Two standard cross section in stabile river reach
I3k F AT T O A R A B B K ST W T X AT IRIE B9 T R
BRERNZER 1-3 F, THABRGaMPHMRE (1D HRLAR, Kb A=13. X
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KB T KGR 2R T

BRI B SRR, BN RN RR T8 B, 7EX Ry TiE

HEH SRR
HPBEHHENT: ' ; .
Q—FRinE:  2560~7440 m’/s
J ]I B PR 0.75~3.09 %q
B——in] %8 " 528~1675m
WiFE R 1-5, ERMNEAESHEEANZSIEA,

1800 - P

1600 | o &f

1400 ¢ : 3

1200 L %o o a o Fla
= 1000 o -
% 800 thffg“dm |

600 | . . -

400 | T e n¥e

200 |

0
0 200 " 400 600 800

HEE (40T

CH 15 FRTAAGEE
Fig. 1-5 Validation of Anryunn C, T.’s formula

| ERRTEREMETORETRORRAR, TR FEEENE 10
SR AR R, AP ER BLE A=2.07~5.41, O IR EIAE A=1.11~1.52,
X, BOAREE A=0.55~0.86 REFIRETFH22, A=0.75~0.90 X 1LXFE,
A1=0.90~1.0 HWLFEAE, A=1.0~1.1 5P, A=1.1~17 ATHAE, E
TR B T 5 M T AORF O, T L8 B R e T B B R R T T

(A=17) A, TR0, RERHENRT TSN, Wil BORGED
BT IR B A4 ' -

B, REFRE T, MR EROR R F iR AE, BT
TR BB R R IER . SRER, K ERE BN AR A SR
B B A A A AR L R T, (B R R A B
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KEBLTRFWEFRAEFERRX

L5 AR RA

A EENEFRESHHAN . BT WEULARETR, UARE
T 5, BRSBTS AL LA W5 RS P BT o S B RO TR B A R
A IHR I ER RN

W AT RMTTIAR, JEHTRIE, RARFEEANER.

LTRUR LAY, IAEEEADEHT, REEARSSEPRRRNXER.

3AHAA THTE RN AR SRR S STERAENBKRR, REFR
FLEA BT MR, EH. RRLIGERREA.

4R FIRTER IR SERMEROXE, FRLLFR, BRAL
W, BRI, STETEENAR. BRSET SKYRERG T &4 HERX
; T | - |
L SHERRRERREE. AR ETEER, NSRRI RN

.
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KRBT RFEMEHREFLX

FFE B0 THETEEREIR

AR B K, R H R R B L LR 4500m £y R 31
i, FeFE. W, HiR. TE. A5G, L. B, "B, WRERE (K),
ENEE, THRTESK 5464km, FIRER 79.5 7 km® (AERRE 4.2 77 km?) P,
HREIHAS_E P AR G EE%RH‘J 97%:; KA A 2~ BRIRE TR mRN S
3%. BT B R A AN A A B R R O o8 B T, PR 2.2 FES
~E, ‘Fiﬁﬁﬁk‘ﬁ?ﬁﬁﬂhﬁ. ICAZRIRD . FRSEAL AT KRS ENER
A, BBGE, ARG L ERSRRAN TGN, RERTEICA R,
W P ACHIY B TREVD, FERERMRESAEE LR TR A SiEmE
AR B, T4 206.5km, HIER Skm~10km, HRFALE 20 km, AR —E % Jkm~
Skm, RAPENWEIZL. KFEE. B B, LIRS ERE . RV BB AR AR
X, FHRNERE, Pish PERBEME EAERT B, £EA T HILOEERR,

2.1 FR TR A

REREL ABBHUREATE, TR, FURBHLEANE, o
1 878km. HIFHI Tl KDubE”, AKEDHR 0.05-0.1m, ILFHEK 8 HR
5h 3~5m, WAFEGA 10m Lk, I EHESEIR, THEHE M ERA, &
FFHMERASR: ERTE. ERETR. RIS SR RS fiE:

S AT B 200km, MBI SEFLLE, BARIL AR, B
T 100~150m /75, FERBHMSE. ERMHEAEN, LBAEHEE, Ky
R, 8 DL _E— B T 10~40m, BE U FARIOA, WIHMEREEN.
R BERR LT SRR . MBS S~20km, FIRANE, MHBMERIK, WHH BT
%, LRI, 60 FRMETHEM—RE 1700m 4, BN 265%~

172 %0 60 BRI KLIZE 30 2675, TBANSTER, A v R AR
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AR L RZF GRS AR X

A ERAMREE B, WK 165km. FARIERTY 4.5k HHTEKIBH-
RRTEBREWEERATA. AEHAERTRAPESTE, AR,
KIEAE LR, BEWE M. Eh TR, MO TEEGELEA, &
BRESTEZ, BRAEABEE. 60 ERMBEHEM—HELS 1000m, Tt
B 1.15%y, WIRLLA L 10~20 56 . BTHrE RS hESHnTERER.

MR FEARED, JEK 322 AR, WU TR R P ERRIRE D
L5, HAMTATREZ A, RIEK 04~5 AR, —& 02~20 A, LET
FUKHE. BRAZEHEAFRTEREXZRRD, RBE{L 400~500 XEG. GREFH
MRERFICA. hFHEH LR TR, TR LB, L
10Aw6m$ﬁﬂ&¥ﬂiﬁﬂﬁ%E6MmEE ﬁﬁw%%6 %Eﬁ%%ﬂ

ET%E&WE

22ﬁJTM*ﬂﬁH

"z‘?‘

2. 2 1 &IIILEt@-Eﬁ‘F’.Ti’]q

mTFEME. KB, FREFHERE, R)IKERERK EHSHEABS. X
B4R B 2N L RT3 T [ 22 LA AR 7 O bR R
U 30.5%, BESETHRRENSEE AN 57.7%; RIF=TTRER, FHEER
GiEbE O L, EE AR 26.1%, FERME HIEE O M 20.3%: =M BN DHEKEE.
AEBGE 16 7 km?, HEED 224%, BHTFXEREHHRK, ANHESEFHER
BTG 22 AR AN, ‘

FERRBHBE SAAES, ERIAHBHREHRSA SRR, KB
FREE, SEEAEN, BIKEN., P, YHER TR E B SISk — i, &
FEK B EW, WY, FFWMEKEKXT 600mm, FREFE 100~200mm LA L,
REFRERBFRHAM, RMIEHERZ, SR Ao EaREk-—-%8
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ARETR¥AEGRASET

PEAEER, SARTE, FFHEAKE/DT 300mm, FRFHFEAE 10mm LLF, REHR
BRARRZ MK RETHEEEERE, ERAKE—K R 400~500mm, FRFF
25~50mm.. KX i TS KR AR, KERAE, ARMREBEY
A1 E BRI

222 BRBER. FATRK

BAR AR AR NENREE, BEASTRNERGZN, 7)IRREER
FILEEK, ERARERTY. |

AW EIE, KE R, MRS, KN ERIEEE
HEE, Fik SRR EMTFRE, RWRENEREUH IS TR,
H B E BRI Cv 0 022~023; BITMUF, ITA T —SiisNREaEHE
MK, SR Cv ERAERK, M0, EEOFSE O RN 024,
025, HRREBBARERENK, FRIE Cv i, BUAE 04~05 2. T
 BWBAERIIE 5B ANERIRR L Hh 3~4, THE S~12. PIE+ ERBE K
. N EREEELE L. | |

BRBNS WA EEB AT AIME R . B3R LB R Mk A
WE, STHBLE, FHKEEIEEHT 6~9 A, H)IRRBEEEPTF 7~
10 JICRASD . FIRBBASINICRER & 40 60%Lts, TR 3~6 A1,
BHER HREM 10%~20%; BER. /. Bdb. BELSH 1+ ERETR. RFE
MR 23R, TR SRR 80%~90%, fH4F 3~6 BHBARIEST S
B, FEmREE ERHFRA,

223 KIPFREREDEX

TR ), AR AR EE, PR AR, Bk
RIRRHK R A

R TR LR AIEE DL ERPY, T D R K RAE TR AL
435.6mm, 2 PIIRFE TTmm, M5 T2 BETHRAR 276mm 1 28%. £HE
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KEBLRFWMEPFREF LRI

R 580 12 ms AN & B FRN 2%. STBETFHRRERE 580
7w, [k EAIBRERE 2%, BERE-CAITANELG, MFLIT. B,
FATEIT. WA AKIKE S93m’, HAE AR 25%: BHURHAER 324 m’, X
HAEHRESKEN 17%. BNESEHROEKTER, KETEHEK. E=
s B ETAIHLRL 16 21, FHEPR Iskgm’, ERTATPEFIE—, &
KEHRIA 39,1 11 (1933 ), BEABR N0kgm® (1977 ) M, FRK. ¥
HRFME AR, AREERAZM L. SRS, LR, BYEER
BROEERIEE. @A, %A REA L.
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ABRELKEFEWRAEF T

HEZE HIT TR &N RS S

BT i — 4SRRI L TR T S A 5k T R R 4 A S TR
%o BRSIVOKEMEAA R, HFHRA THAD R4S — 2R, A
1960 = BKEFF LB AEALE, KESHTEALLE. WkHLMAERS
HEER, LLR 1986 LUK PP IR AALBRR 4 M 3. AR4E B AT IR X
af 5k S AR B, HAd 1960~1964 £ 1981 ~1985 ER LLMRI R EHIKHE, 1965~
1973 4. 1973~ 1980 ZEF1 1986 F) 2000 £ LRI EH0M 11,

3.1 STk EE AL AR E B4R (1960.9-1964.10)

Sk M 1960 2E 9 A E 1962 4 3 AFRE ARYNER, ZEIIEA R
AR REIRE S S RAFRR DS, HEREY T, EE 1964 4 10
R, KESCAREEEIZER, SEMIFRIIMREL, $13 (1962 F3 AE 1964 4F
10 B) HFEEEAT KB, FEARBIRY FGTHR, THRANE T T bR,
BT LA — I B AN B KB R AT 4 . B TR B B E W 3-1 Fix.
140[ ' -
120
100
80
60
40
20
0 I I 1 ]
0 200 400 600 800

P TR R (km) ‘

B 3-1 #ATsamamE
Fig. 3-1 The longitudinal profile of Lower Yellow River

B B @m)
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KEBLKFRENREFRX

XS IR E TR B, RN R T F KK A 5312 m’ K
wﬁzuzmﬁ?ﬂﬁ%%ummmﬁmﬁ\@¢\#mmEEWﬁowmﬁﬁu%z
FRRKDY, 1961 F1 1963 HFKPW, T 1964 ENHFEKEDE, BIHEN
KEBRE (F 3-D. FAKERRE A E TR 4 T RN, BRI
B, SITHOKEE R S P BAKRE . BHKYRAERE T IE— T E R
EELRDY E . X — R EAR R ERY A AR, R 3-2 fiw. X2
R RE BT TR N SR EREENNE, BRABRE
HEE, WESETRAR.

B3 RATHEMBMENASE (A, B, hEZBRER)

Table 3-1 Total water and sediment in every period of Lower Yellow River

K& (f2m’) g (MLt)
w38 A | ERK | oF | RS | RE | R | £F | REEL

] B3 ' 4%
1960-1964 244 287 | 531 46 4.6 2.7 7.4 63
1965-1973 226 | 188 414 55 12.8 28 | 156 82
1974-1980 228 161 389 59 12.0 0.2 122 98
1981-1985 297 198 | 495 60 93 | .04 9.7 96
1986-1999 126 148 274 46 7.2 0.4 7.6 95

32 HATHETREW GO ERE
Table 3-2 Morphology elment of every reach in every period of Lower Yellow River

A H A& 1960-1964 | 1965-1973 | 1974-1980 | 1981-1985 | 1986-2000
e B oG4 1887 1452 1154 1375 938
HE (m) | HA-LL 900 941 745 787 688
oAl - 663 615 608 579
_ ZEO-FBH| 2742 | 1911 1822 2173 1429
@ (m?) BHA-L oy 2742 1903 1822 2173 1429
Aod-AlE —— 2549 2029 2416 1726 .
' wBO-5H 1.46 1.32 1.58 1.58 1.53
AE (m) HAt-al 3.03 2.01 2.45 2.76 2.08
%A — 3.84 331 3.97 2.97
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RFI K FB AR P83

311 EEREARES

H TS SN RARFHNTL, RHEEAHRAY T BRI
BB FIRRIKY R4, BRI R TIZE R HIEAT 8 588, St =18
KRB, 7 1960~ 1964 MARIKI R, ER% AR K HHFY
M. M 1961 25 1964 SFEA L BB T+T Y- T - B MR R HRE,

TEH O BB A B TS AR B 2, S B R XA F 4. 2N M 1960
FH) 1964 F, FEMRELER, #%ﬁ? 1283m, Eé-z Fir. BRABTEM 1960
B 1964 £, FHMERT 1926m, EHHAEEEESEAE. B OWNE IR EE
1960 B 1961 FERFTHA, BHET 610m,1962 5£3) 1964 FE R FE L MITHEN E.
SR HEWT T AT BN 1960 Bl 1964 SEBMER, BiHBEE 529m. DZEWFEM 1960
) 1964 EEMIFRE T 362m. BN WL MARERED, FEUTY
hE, BTFRRERHE ., AR EA 8 A5 O BIRAHT B T  5 B i
T 478m. - |

BB B B R TR, R BF, LB T N, SRR
AR, BREIHORE, FHSNEEREN T, KESHESLEN. W
SEWTE, 1960 3 1964 FAER R BB 454 K, 1964 SEHSE T E K 1882 K.
PBOBZWTE, TAREWED, MERFHEMEEEATRE 70 K. LWLGE
EHFR AR 20 %, WE 33 Fim. YUCFARFHRE ST, WEBLF
Ko ‘
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RBRETRFWMEHRE R

1960. 11 ¥
1964. 11 |

-2000 -1000 0 1000 2000 3000 4000 5000
HAE (m)

B 32 ZIRKEEKELTRFRGHER
Fig. 3-2 Cross section of XinZHai in 1960 and 1964

46 ¢
a4 |
a2 t
40 |
38 | \o _
s . 7 1960. 10
20 | Ve SE e 1964. 10

HE (m

32 :
-200 0 200 400 . 600 . 800 ) 1000 -
BERE (m)

B33 ENSORERARED B LS XA
Fig. 3-3 Cross section of AiShan in 1960 and 1964

BHRE, WA EGRARGFAAR, T ESHACRBREHX.
W % 2 T BT TR ifﬁﬁfﬁﬁ@&tﬁﬁﬂﬂ. EFRELRIRA IR, T ‘
DB S RRE, THREELREE. SERAMRAREIRA, T
A ER 2 . WRFHRERERBHRSEREA, A mid 7 h
BB TEHER . BRI R X 23R R, KRR
BER. B—RRONE LR SXENRNR, BEELFEFN R AT KRR . BT
TEHEHENE, ERARSES, MARRILERAD, KEEX, B TFHRERY,
RIte, 25 il VT ER B IR AL BN, I EAER R LB N REEREK 3-3.
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KEE U RFTEWIRAEETIE X

£33 &g Ed AS AR REE

Table 4-3 Difference of cross section element of every reach in every period

A T B 1960-1964 | 1965-1973 | 1974-1980 | 1981-1985 | 1986-2000
: HEu-Hi 1072 288 427 95 96
HREHE (m) &40 162 -323 78 74 247
Xal-F)# — 29 22 13 67
LR o-SHit 1428 122 -659 219 -152

HREME (m”) | FH-L 1831 -1435 in 692 -1472
' -4 —_ -1293 281 486 717
FEO-FHA 0.02 0.47 -0.05 0.05 -0.01
KEZEME (m) | AL 1.38 065 0.16 0.57 -1.19
M- _— -1.83 0.54 0.72 -0.86

i BACP 28608 0 BUREE B Bk £ 48, th ot 1960-196473K38 69,2 1964 S84 4HK E 1960
HHgMA,

312 FEERABRES

EE KRN EEAD S BWRAE . 72 TRk E B AL, B
PREWHDH, BEERATHE, RERRNE PARBRENARK, X—F
I8 K TR

TEBE O BIRE I BT I SR, SRR BIRY . EATEAR A R Sk
B DR A M 1960 Bl 1964 4, AP EMERIAT 1346m”, {EHP
AU B 1961 2 1962 EHHHN . BB LT BB F IR e . 68
KA, BT B IEEREE O~ B HTRA, BIUHMT 1791,
Hh 1961 2 1962 LETALE Do

- 313 EIREMIERSR

HEOBBHAE, KBAWERRE (VB BHKa%. HEONEKR

EL £ 1961 £E 1 20 85K B 1964 £E09 39, B A M SR B 1960 2EH) 30.4 K3 1963
EH 42,74, E#k‘&ﬂ%ﬁ@& 1964 ERFHLR B A B R KE. BEKELENG
MU BB, BT BT RIS L.
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KEETRFMEFREFMR

3.2 =TIk B S HE D A BT A R4S & (1964.11-1973.10)

ZITIRAEM 1965 Bl 1973 SFECAREFYER. ZR I TIFENRAKR 426
2w’ SR 163 42 m* PRI YR 38 3kg/m® HTAKSWRT. K—0H 8, BT
RHIEATORE KBS 1971 £ 1973 EHEREAS RS, & L RMIFMITHRR
#wqiﬁmW%mﬁﬂmﬁm,%@ﬁz,ﬁmrmﬁmm@ﬁﬁ,mﬁm&mﬁ
EEES, FES, EREREHLY, REB I MHEXRNEY. XLHF LR
ERRER T ARBERMERY, BT EMM IR, SRIEKER, HAREK
FEHED, BTEEAEN. X—R YA R RN, EMREES.

321 EEREOBEIE

KRB AR A0, LR 1058 R TMATR, 2 EERR
R, EAEMDAERRD, TRNGEAEEE, BB, ARNERRRD.
LR O BRI R E R . 1965 ERKRIE, (88K TR
GRS, BN L R 400m. J5 X BT 1966 31968 4k &

Rk AL RRRERRE, WA LT TR, MR TERRETA.

T A R B A 1968 4, 1073 4E AR B EARFI RN, 18 34 B
TR o JET PR 2T D RS, MRS — MR M, i 3-5 TR

% 3000 [ - o e
~ 2500 | e —x— A
= 2000 ; “u. ——kE
1500 | % < e B -
1000 | )&xm —— At
500 X —— BTy
0 L . , L L
1964 1966 1968 1970 1972 1974 1976
4

B 34 ik M I BT R AR T T RALE
Fig. 3-4 Width in braided channel between 1964 and 1973
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AEB T REMEAREFLILL

~ 81 - JETTRE

-4000 -2000 0 2000 4000 6000 8000
HAEE (n)

B 3-5 sk MR IR TR 8 R AL
Fig. 3-5 Cross section of JiaHeTan in 1960 and 1973

EAS RSN B, AR SRR B 1965 Bl 1969 FARMAK, MW
HEA, M 1970 5ETFR, ERMBEERA, 1973 ERFANER/ . BT
KEEBIEA, 1968 £ 33112 m® BB 1969 49 112.7 2 m* REFE. 35,
ORI A7E 1969 R RIS,

BRI B, M AL . {E KRR LA R R E BN . &
i EFRFAT. BREE R EELBD, /J\i*’Jf’JZE 40m Zh. ﬁﬁ?%&%iﬂ%ﬁ-'
M AR, (R BN .

322 FREERM PSS

I OB EATR B, BT WM ERTE 1966 FRBIRAME, ZFEARFIK
D&M, TREAREED, 1971 FIEFIB/ME. IR T T A AR
RAEHILE 1967 &, 43FI9E 1972 F1 1973 $¢§U%d\{a‘ SFEFETEE OB 1968
FRBBRAE, ZEEHRRERD. WHE 3-6 Fir.
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FEih

8 36 AR SN TR 2B REAE |

Fig. 3-6 Area in braided channel between 1964 and 1973
BB, FHERERLE 1965 F 1967 EAMWEERK, M 1968 4L
B, EMEEITFEEA, 1970 FAREBME. B, 7O 1968 4 EAMTRAR
W, 1968 EEEREAD, 1973 EFBME. HIE. KEERETEWEELIE
R, MEMTREAEE . W 37 FR. CMERRTR, BAKRE
Lo WK, WE 3 PUR, BRFRARRE, WESRREPEARL, FUE 1965
501967 FEMEROEAMBE N, 1967 F/5, EHARTHEGHA.

< 6000 ‘ - —a
= : oeenee- BRI
“BS 5000 :
& e x3E
| 4000 —o—{HHE
—o— i
3000
—— By
2000 o Pie,
- 58S %
1000 S =
0 . :
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E44
CEREPEDE R UEEE LES L
Fig. 3-7 Area in transitional channe] between 1964 and 1973
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5000 - —t—#EE 500 %
‘e | - 1200
- i
< 4000 i AR BEE-$ 4 : 2
< | mRTy 1 300
}% 3000 t A
#n 1 200
4+ 2000 1 100
e x
1000 ; : ' 0
1964 1966 1968 1970 1972 1974
4
B 3-8 dp i T TR EMERETLE
Fig. 3-8 Area in meandering channel between 1964 and 1973
323 ERILAARE R

TEHE O &R, 1967 FR B FHRRILE 1966 FEHHEK, £ 1970 ik
F 40 82k (1960 £ 2000 ) #EK{H 40, W 3-9 BiR. AIBAWIE SRR A
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1986 31 1997 S FHFEEHIR 8 42 1, HLACRFUISE (1960 3] 1997 4) fibey
25%, 11 £ 1986. 1987. 1991 11997 FY &P T 5 1Zt. B BFIFRBTRD,
KEXBEGWRIBA, 01988 2. 1992 SE0 1994 4, 1997 5] 2004 470
BABEEAD, FHWE 21421, 2000 EMREKEFHEKERE, BESR,
R AN RS R. ‘

450 18
400
_. 350 3

< 250
H 500
¥ .
& 150
B 400
50

FHgE R (Z

1985 1990 1995 2000 200
i

B 3-18 1986 X T #F#k i Eid42
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B SA -

{[DsoH(rs—r)/r]'”} z{iDsoH0s_7)/ 7]”3}-‘. | (;1-8')

iB*" iB*? o
U E&R S 2, BREL 4, B4, AHARBOPELRNEELR, 1, 08%
EeR: A, AHLEEER: A, R A4, SHIAAKRIESR ] R R R AR A B T E R
b By, AANEDRATAURBFS LR 4, ABOTHUR, 1,54y K
ﬁﬁﬂﬁmﬁ&mﬁﬁﬂﬁwﬂ 4, HROFHELR: A, ARGESHTELR

Ao ARVHZER. HEHEHRRIE -1,

4. 1 2 BRI
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ERRHE Fh R, BARAEAR A, NI SR ST A, 1
4 3 AMIDRBF BT IR, RRFBOYEBR, BEY 3m. =R KA S 7
29 36m. 38m 1 48m, B—RK B COWRRIE R, B RRBIKEbEE R AR AR
BRITHO, REBRER. SHRBFEERFTE LSRN 20 15 % 1 e
BAAAE LA 4-1.

RN O e R — BT AR R EL SRR 43 2km(REK 36m). &
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ﬁ%tb}( A 0.9 in = AH a2 - A Aad
B RAEBAMA, 1.35 &irEghiamsst X
. : BT AHRMNRE B
IEEWR A, _, 1.50 .
A
RVEBIR A, 09 A, =|2e
., A,=09
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R HEA 2.7 ? WA, ST RARL
e
A BREWR A, 8.37 B, =4,
WAREWR A, 8.37 HR Ay = Ay
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WERR A 2
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RIREB L KER TR A SAI R

4.2 1R G LH R Bk b S

1986 FELIK, WRTWHTERKERSFHREEERL, BEHEKSER
BRI D, T A HEE Y REBER. Tﬁ%ﬂg Rk EE 0L F BT SR B AR,
EFEREM 1000m*s F 5000m’/s, REFRHM 0.016kg-s/m° F) 0.067kg - s/m° #] 17
HARWAE, BAITKHMERRK . BRFRKD 4T, HEE RS RSEFHE
= ﬁﬁiﬁ%%ﬁﬂ@i&%ﬂ%g HAEMKE LR ERE S REELATHE, ST

. SERRAEE L ARRIBT R TR, REAKDACHERRTR. Hi

AN ALIE 4-2 Fin, A ELRETBRRSHBKKZH.

A4-2 X2 kA K Y S

*  Table 4-2 Combination of discharge ang sediment
concentration of physical model

| % | BRRAE m¥%) | BEEYEEym) | s astig-sm® | & =

1o 1000 3.5 0.0035

B 1000 7 0,007

13 1000 LS 0.0015

4 2000 60 0.03 s
5 2000 100 0.2 Y
6 2000 32 0.016
7 3000 100 0.033 P
8 3000 150 0.0 Bkt
9 3000 200 0.067
10 4000 80 0.02
11 4000 160 0.04 AR
12 4000 200 0.05 7 A b
13 4000 260 0.065
14 5000 100 0.02 :
15 5000 150 0.03 AR
16 5000 200 0.04 Lz
17 5000 250 0.05
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Table 4-3 In and out sediment concentration in equilibrium condition

Y | RER | ReUE FRAYE TaevE | x& | v | TR
BAL WAV ye | we | #o | 4o | #o | ge | asceseie

¥ ¥ :
1 1000 | 35 5.7 53 34 | a5 | 29 | 37 0 1 1
2 (1000} 70 6.6 56 | 4.1 48 | 40 | 37 -1 1 0
3 [1000 | 15 2.1 1.9 1.3 16 | 09 14 0 1
4 | 2000 60 32 39 34 39 34 33 7 4 -1
5 | 2000 | 100 49 47 47 47 47 49 2 0 2
6 | 2000 32 16 17 15 16 16 18 1 2
7 [3000| 100 | 49 54 50 | 51 52 46 5 1 -6
8 | 3000 [ 150 75 75 71 69 42 45 0 2 4
9 | 3000 | 200 98 | 90 98 95 90 94 | 8| 3 5
10 | 4000 80 36 36. 35 40 40 41 0 1
11 | 4000 | 140 76 70 67 72 70 76 -6 5 6
12 | 4000 | 200 101 9] 84 81 69 61 -10 | 4 -8
13 | 4000 | 260 127 | 136 | 134 | 136 | 126 | 127 9 2 1
14| 5000 | 100 51 56 58 56 54 57 5 2 3
15 | 5000 { 150 [ 77 90 87 88 86 89 13 1 3
16 | 5000 | 200 102 | 102 | 102 | 103 99 106 1 1 8
17 | 5000 | 250 128 | 124 | 121 | 131 | 129 ) 129 | -4 10 0

i RAPRAFHEMEA m's o, et R A kym®
432 FEEEEESEELIRSS
4321 ARG RESNRESE SN ERGEX

FIE R E AR HERARYD, A T ERRAKKR &4, ME ST BRI,
HEBNHFRKDEME. EEENKPEMET, SHEBEAL T ERTIKD &M 43
F—RE R, FEF-MERENREES. |

%méﬁwmﬁmﬁ,ﬁﬂﬁﬁiﬁnyWEmw,L&s%ﬁ%ﬁﬁgz
EEFEF I RENTRES. BAEUER/S, EREFERERBHMRELE.
LE_ARBRIFLN (ER—HARMMBER LD, FEFENH 1000ms, 5
BIE Tke/m’ KB FB& 8 WH KA IE 4-16 Fim, ESVBEMG, CLaim
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Fig. 4-34 Mean bed elevation of No.8 cross section in upper reach
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Fig. 4-36 Mean bed elevation of No.8 cross section in upper reach

434 BATHESH THEERSSERENEER

, A THRAFAKLEHT P RSN M, SEEm T A,
_EE 4-37 R RIE T T B CS8 WiEAARKPASHR THHEE. USR], _
LIHBAEYREERAN, FENRE. FEESNHERESIEZEETL. #
B 1000m*s B 5000m’/s B, FAERGAMIEA, B St T H A AR EIESD,
SF*‘JHFE&T WihE. R - MREET, BEYENAR, TEAREDS, WA
437 (o) (@) OFFiF LEHE,
AR R R L AR U0 B TR S AR R A . B, X EREL T b E

65



ANEB T RKETLPIRAE SR

HIERLN 100kg/m’ KMAFRRROLRAK, BT ARTFYLEMARSHRNX

AHE. wH 438 iR, ERFEVEENT, TEARMAKETNK. ERK

BEAT, TRAESSWEXENE 4-39 iR X BGER T 4000m®/s 1 5000m*/s

f&o

MBR—ERPFIRA, BRTRE. SWELSL FARLAT RGBSR, X

RAT, SYEEX, EHEERE, ITERNTED,, FOESSERTRENRNE

THERSEFRAOEN. NARIEFRTUES, ERIER 2%, THE
WEIE, MBETFE, ATURT R —RArER BB —MARE, 18 EMETE

t#ah, RARKIHGBIFBR. PR 1.5%0, TR ERN, EHIESIRE

WA LB, AR, FRIMEN 1% THEMRES, RS, o

BEA. WME 440 3E 4-42 FiR.

22 - . Q s 22
. ——— 100035 5 | |
s 18 —:-=-1000-1.5 & 18, caprzs== R
16 I [T ey e s
" Y 2000-60
14 | 14 | . 2000100
------ 2000-32
12 1 L 1 i 12 1 1 1. 1]
_ 4000 5000 6000 7000 8000 4000 5000 6000 7000 8000
AR (n) BAE (n)
(a) )
22 ¢ _ 22
20 1 P 20 +
R R T B
E , s SB[
e b 3000-100 W 16 |
wt T zggg:;gg - -~ 4000-200
12 1 L 1 1 12 —_1—4000-260

4000 5000 6000 7000 8000 4000

HEAEE (m)
©)

66

5000 600G 7000 8000
RBEE (o)

@



ARFB T AFH R RAEFE MR

22
20
E 18 s
o 5000-100
6T IR e 5000-150
b o = -+ == 5000-200
_ 5000-250
12 L— ! "‘1 _ : 1 ~ )
4000 5000  ©6000 .. 7000 ' 8000
' EABE (m) -
L @
B437T T Ro8 BFHAIGE
Fig. 437 NO 8 profile of lowerreach - . -,°
1000 - : -
. 80O
. 600, -
§ s00 't :
200

0 1000 ;2600 © 3000 4000 5000
Hifk (m®/s)t- )

‘6000

0438 &UF 100ke/m’ B ZARFT L AR LRSS
Flg 4-38 Re]atlonshlp between channel width-and dlscharge

when sediment- concentratlon was 100 kg/m™

@49 i#ﬁi%% FEEB

- Fig. 4-39 Relationship between Channel w1dth
and sedimént concentration

67

150

r 800, ¢
* - L
750 |
I L STl e
2 650. f ) b
L *
# 600 .
& 550
# 500
450 ,
‘ ‘ ‘400 . : :
0 50 100. - L1500 D o0 50 S 100
ZYR a/n) AP e/
(a) Q=4000m*/s (b) Q=5000m’/s



ARELKF AR EFERI

B 440 Q=2000m’/s, S=100kg/m’ LB KEETHA
‘Fig. 4-40 Picture in experiment when discharge is 2000m’/s
and sediment concentration is Iopikg/m?,;jx} upper reach

B 4-41 Q=4000m™s, S=80m’/s ¥ HikKitiz+ @ A
Fig. 4-41 Picture in experiment when discharge is 4000m®/s
and sediment concentration is 80 kg/m® in middle reach

68



AKEBTRFWMLREFALT

~8-4-42 ~Q=3000m/s, -8=150m’s FHAAEHY—
Fig. 4-42 Picture aﬁer expenment when discharge is 3000m3/s
and sediment concentration is 150 kg/m’ in down reach

E%‘éﬁﬁ%@%ﬁiﬁ?ﬂﬁﬂﬁ%m@, %umz:ﬁi:&zﬁﬂ’a 17 AEH, B T EEE
WE RSN R EE L T ERENEXRRA ,
B=136. 58Q°29”S'°1‘J°‘”6 (4-9)

F B HEMIEE, m: QR FRAE, m's; s;bﬁ&bﬁ, kg/m®; J AR EL LR,
%o. HHXFRYY 0812, WA 4-9 TLUEH, EEPES Q. JREL, AR
BHATERRBOEW. HELH, EXWEEL URAETREMSYENE
1 R AR .
FIF 17 A%, BHAESEEWERNE LERXRN:
h = 0.081Q% g 006032 (4-10)

HERMR, HEEREH ’=09243. FTLUFEHAKEXRR (4-10) FREMHEH
A ELER (4-9) RREIREA, AN, KT LIEE KT A EHZIE
C B, AR (4-10) BATDE S, FEREKE A TR, KER; L, K

69



RBEELKFMETREF TR

B, S S B 4-45 iR,

4.0 r . y = 1.0189x - 0.017
3.5 R? = 0.9243 . .
3.0
=25 |
m 2.0
ZLs ot
1.0
0.5
0.0

0 1 2 3 -4
. 'H"ﬁ{a (0. 081@0 4255-0. OOISJ-~0.32)
B 445 AKX (4-10) AL FAMAE A B
Fig. 4-45 Comparison between calculate value and measured
’ value in equation(4-10)

4.4 KB

Fokokyd BB R NS, SET R T RN E A R 2
fo; TSI B RET RN AR, WERAARD RO, EESEN
ik, TEEHENE, XEKSHLREENHE, MEXEREHNEL. T
TR AT, AR ME 5K R R E BN FERERR. AR
AR SET, A FE SR AN BRI F .

(1) ERFRBERRMNMATING: ZRREEAT, WESLRNA, Wk
X AR ST AR SR E R AT TR B M e it B
SWAMEE, FLEMEERE, EEAKREE®R, MR EXRPE, BE
. BMETRT RN, WK, LUBN AR .

(2) EHRNTERSNERTRREEEE X, SHRNRT DRI
PR NE, BN REAN, WERSSTARETNER: MR
REVBBAHKSEMRGONTE, Ba4aLa8E, REEAN, RETEHS
SFHRETHERE. ,

(3) SRS RSB R RS, DEEREADEET, &

70



REELKERTUIREF IR

WA BB T — B R B2 REE— MER MR, DEEBEREES), B
B K RERN. |

(4) ALRRBWHARSEENEEZ —. WERK, ASHEHRK, 5
R MRS, HREHIE, WEMRE, TR, LRRS, T

BEE, BRI,
L) RUTHNTETRNES, B5TE—SRKSRARE R T

A XFF@INE‘J%‘?E%* 5EEMARXER (& &E(ﬁﬁfaﬁ?)
B =136.58Q 5016 yosss

‘ h = 0.08 1 QOAMS_OADMJ-OJZ

71



ARE T KEH LR EFAR

RS B TSRS ARSSSENEENLR

P T T AR T 5 8 S5 TSR R B R RO R 4 M A
HEDMEER. AEHLELET FANAETRET KBROFATH, RETRAH
AERHRRR. BR, MTABMTANE, FRAANYSTE IS S, 2T4E
TN A M AR L, BRI A, 10 RS F U A B .
LS T i G ML B AR, XA MO B TR R AT

51 KSFEMEREEESHEMN

AT AR A TS T T 285 R S BRSBTS AT R
HRERREGHIK . b SRR S AABER . KPR EX FRAEEEERA 0L
W, BREGRKSBR, NSKPEREERETNRR.

5.1.1 kBT TEHRETA SRR

Fe bt O~ R B AT B, PSSR ERE: 7 1960 F] 1964
EZIBOKFERTE RN, BEEKRMA, TMREMANRA, 1980 F 1985 4
ERBFARENER T, TR WML 8K, WA 5-1 Fim. 1986 4L
BRABSD, EWBEBRE THNNGED, EHRESEKRNTLALREE
—B. BHUTRABRAKRINRE, KR OEEEREERENEEA, 0N
IKEERARERZLE, R R MM RS, 8 5-2 #1153 Bizs. #id,
L BFERE, BHEEKEM 1982 1 381 12 m® K E] 1983 EH) 538 12 m’ B,
BT EFRLERE, TR 610m. AT, WM Bk B B2t A
HHOBWRA, SRS i BUK BB WEMHIBRZ . XEEELBR 4R
4 i AT T2 W . MK TR AR K B AL RARR, 0 5-4 3

72



N M W B 1A

5-6 FriR.

BT B, KK KAEE RS, KEOEMEERE, KEdKmR. BRE
S HAA AT RER Aok RN TR R T, BUR AR R KIS E R, BRENERE—
Eﬁ%%%ﬁ*ﬁﬁﬁﬁ%ﬁﬁ%ﬁ%ﬁﬂ@ﬁ%ﬁ&*ﬁﬁ%m%%o

2200

._.
=)
S
S
)

E

R 2000 _ —— 900 .§
& 1800 - 1800
H oo {700 %
1400 j oo

{ 500

1200 1 200

1000 1 300

800 200

600 . 100

1955 1965 1975 1985 1995 2005
' i

B 51 RACHBZHTEFYIMTEE KT LNE

Fig. 5-1 Changes of average width in braided channel and water
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Fig. 5-4 Changes of average area in meandering channel and water
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Fig. 5-14 Relationship between discharge homogeneity parameter and
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Fig. 5-16 Relationship between discharge homogeneity parameter and
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Table 5-1 Changes of lognitudinal slope of every reach in long time

i t—% | k% | H-F | 3 | X% | & 4 | #£F | H X | L
1960 1.90 _ 166 1.25 1.34 1.01 0.96 1.80 135 0.98
1961 1.9] 1.57 1.21 170 1.07 — 1.77 1.37 1.28
1962 1.88 1.62 1.22 1,54 1.05 — 1.77 1.33 1.30
1963 1.79 1.70 L16 1.65 1.09 0.89 1.75 132 0.96
1964 1.90 1.69 1.2] 1.56 1.19 083 | 1.8 1.33 0.96
1965 1.88 1.66 125 1.44 1.21 0.80 179 _E31 0.95
1966 1.92 1.68 1.24 1.45 1,21 0.79 1.82 1.31 0.95
1967 2.00 1.59 1.26 1.45 1.26 0.78 1,83 1.32 0,96
1968 1.93 1.65 1.24 1.70 122 0.75 1.82 1.39 0.93
1969 1.82 1.75 1.20 _1.54 1.1 0.83 1.79 1.31 0.94
1970 1.94 1.68 1.23 _1.49 1.16 0.81 1.83 1.32 0.94
1971 1.91 1.65 1.30 135 L15 0.84 1.80 131 _ 0.95
1972 1.94 1.66 1.23 1.48 103 0.86 _1.83 1.31 0.93
1973 1.89 1.72 1.25 1.36 1.02 094 1.82 129 0.97
1974 1.88 1.71 1.23 137 0.96 0.97 1.81 1.28 0.97
1975 1.94 177 (122 1.49 1.03 0.90 1.87 1.31 0.95
1976 1.99 L6l 1,21 1.44 1.09 08 | 183 _1.29 0.96
1977 - 1.88 1.71 1,26 1.37 L1} 0.84 1.81 1.29 0.94
1978 1.81 _1.79 1.25 1.39 1.06 0.86 1.80 - 1.29 0.93
1979 189 - 1.70 1.26 144 1.01 0.93 1.81 1.32 .0.96
1980 191 3 162 1.27 1.46 1.04 093 1.79 ~1.33 0.97
1981 1.84 1.62 L15 1,42 1.07 0.92 1.88 1.24 098
1982 1.88 164 | 128 1.47 1.03 0.95 1.78 1.34 0.98
1983 1.87 1.74 1.20 1.54 1.05 0.94 182 1.31 0.98
1984 192 1. 162 127 1.41 1.08 0.91 1.80 1.31 0.97
1985 191 1.80 1.16 1.57 1.05 0.95 1.86 1.30 0.99
1986 1.90 1.71 119 1.34 1.10 0.89 1.82 1.24 0.97
1987 1.92 1.71 1.20 1.34 1.09 0.89 1.84 1.24 0.97
1988 1.95 1.63 123 | 148 1.05 092 | 182 1,31 0.97
1989 1.84 1.70 1.2} 144 1.08 0.91 1.78 1.28 0.97
1990 191 1.64 1.20 1.37 1.08 0.90 1.80 1.26 0.97
1591 1.97 1.61 1.20 1.33 1.13 0.87 1.82 1.25 0.96
1992 1.90 1,64 1.21 1.49 1.05 0.99 180 | 130 1.01
1993 1.94 L.61 1.22 1.36 1.05 0.94 1.80 1.27 0.98
1994 1.91 1.66 1.24 1.30 1.07 0.94 1.80 1.26 0.99
1995 — — 1.21 1.38 1.05 093 | 178 1.26 0.97
1996 —_— — 1.21 1.42 1.15 0.86 1.77 1.28 0.97
1997 1.83 L73 1.30 1.25 1.03 0.97 1.79 1.28 0.99
1998 — — 1.28 1.22 1.04 0.98 1.77 1.26 1.00
1999 1.95 1.56 [.25 1.47 0.90 099__| 179 | 133 0.95
2000 1.85 1.64 1.27 1.22 1.06 0.96 1.76 1.26 L0OO
3 1.90 1.68 1.23 144 1.08 0.92 1.81 1.30 0.98
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Table5-2 Regressive formula and relative coefficient-in Fig.5-24

ah a8y FRAWBELX A0k F# (RP)
1966 y = 18.72x - 29.569x + 17.224 0.78
1973 y =15.669x%" - 27.745x + 19.239 093 -
1977 y=18.3x"-33.29x +21.07 0.92
1983 y=42.143x" - 94.153x + 57.583 0.85
1994 y = 40.289%* - 86.411x + 53.252 0.97
1997 y = 18.645x" - 28.831x + 17.142 0.84
1988 y= 123572 - 22.319x + 15.768 0.84
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= EAKAR | EERERD
1965 y = 689.4x" %" 0.52
1970 y = 652.15x-1513 0.64
1973 y = 539.05x"06% 0.81
1985 ¥ = 565,07x"1% 0.62
1987 y = 558.93x 11226 0.74
1994 y=48202xM17 0.66
1997 y = 485.96x"7% 0.82
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