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Fig.1 Sketch of Hukou to Nanjing reach and main bridges, ports and protected zones in lower Yangtze River
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Tab.1 Grading statistics of ecological protection zones in Jiangxi, Anhui and Jiangsu Provinces
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Tab.2 Evaluation index system of the carrying capacity of navigation channels
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Tab.3  Quantifiable evaluation index system of the carrying capacity of navigation channels in the lower Yangtze River after selection

B HEN 2 BRZ E L=
H¥r)2
eI WE iz W E L7 BE
IR PR (D) 0.561
AR (CL) 0.537
U371 (BL) 0.250 JKIR X BRAZ (D2 ) 0.439
BTk (C2) 0.463 [E K & (D3) 1.000
JKIE(D4) 0.505
A SRR (C3) 1.000
R (B2) 0.250 AR E M (DS) 0.495
ﬁm;'f)ﬁjj HATFE(C) / 2 (D6) /
Bt R0 (CS) 0.302 KAz (D7) 1.000
MERERS 2 (D8) 0.560
T AFARE (C6) 0.225
R0 (B3) 0.500 (DY) 0.440
HEA(CT) 0.276 HYFEEE(DIO) 1.000
JKFITFE(C8) 0.197 BHEK T(D11) 1.000

3 KT T A R A AR A AR

3.1 3I5tRbRENL
TERE AR I PEO AR 22 AR FR I B B A e 35 ) 25 5% ok AT B e i g —



90 KoM ok B T OB ¥ iR 2019 42 H

TR, R, 75 2008 JEUA R AREA TR E AL TH B, (8 4> A2 B R L B M R0 308 R, OF ELAE AR X 32
TR
3.1.1 REERFBAREMT F FEHUERETIEN R R KSR AR R AR R TS8R, e
AR ISR XTI 7R 27 RS AE T B R D TE O A8 B, 33X 2418 o 50 A X ot R 48 T e ), ez
W A TN AR R

IERO R BRpRE AL A R

0,x < min x

x — min x .
100 x - ——————"— minx < & < max x (4)
max x — min x

<=
1l

1,x = max x
TN AR IR AL A -

1,x < min x

max x — x .
100 x {———="—"— minx < ¥ < max «x (5)
max ¥ — min x

<
1

0,x = max x
sy AR RIS AR 5 o JEEREUH s min « AT max x AR FRIm FARSME

M (4) (5) i LA X T IR , T8 bR BN T fi/ i SR X TE AR 3O B0 5Tk, F8 AR (ER
TG SR BEE 4R BR B G O, Xo A AR 2 00 TR O, 2 G DR B e R e (RIS, Xof A 8 AR 2R 1Y
DTRRIE B i R, PRI RN 2 BTk, SRR AR IE AR I, 3% 5 B WLt 2 M) 3 19
3.1.2 #raRipiriniedr ik I TRIRIR R SN B LSRR R 2R TR — A K
AR EIL . PR, 278 TSR HE LA BA VTR I SE BRI 00, B e — S AR i A7 B 34

HERAL AR RL 500 B, IFFE B K s 4 TH TR S DR MK AL A2 AR BE . R4 & KA, Y
HEK AL AT 10 em Ik Bk 2 38 U 2, PRI, 7K A7 38 BR AR BRI 10 em

WERERSUE  MERERS U D T HE B Y SEIR LU ( B/ h) AR DA . SRS DX B A AR AR T IRD iR R
SR RR , NG TE IR AR B A MRS, 1 SE T S i T R TE R L, P E A OB T 5 A M A i
FETVREE T AR St J 32 W T 3 T TR L I B AR VR SR R N SR R (L

53 AR AR TS0 M AU 2 T R I TR S S5 2% o0 L AR AR VAR AR LR (B, 1%
KR & TR0 2, XA VA A B (9 DGE AN T 78 38 TR0 R S A SGE A 52, DA AR i L o 208
TEUR T Fe Aot e ARy S m s e, H RO AR 53 o M 80 43 T e SO it b . SRV i
R TR, A0 L AR MR T 5 5% st Xt 43I0 T8 1) e vl R 7= R e KR i DRI, 43 L i s 14 i R
BRI N 5%

AW AR B A R ) B S 3 5 B (HSI) AR ARORPE Y, WS S 5 7 R O HIS =
min(C,,,Cs,,Cy,) o Co RBMAEAE S, C REFZINE G, €, [RFWALE A B I 58 ) Bt
(7R 30 2ok BB 5 0 B A T8 R I AR S S R 3 5 B (HIST) KT 0. 8 3 3 i i AR iy s 2>
R ARz da bR py BUR E .,

WCHEZK F1 2l 7K R v B S 40 A, R IX A SBCHEZK 1 B 7 836 2 )5 IR AR 3R 1Ry
ZARPR I FUAR T .

TEAS B S 2 H5 bR (0 AR (A 5, AR A AR DCHLIE AR R R 2 S BAE A TARME AL AL BT B8 T 5 M54
(W3k4),



AR Oy B A AV WEAE R B8 bR 5 N D5 EEIEAE 91

x4 RMEEFRELEHIE

Tab.4 Normalized value of impact indexes
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Study on the indexes and evaluation method of carrying
capacity of the navigation channel in the lower Yangtze River

MA Chi, ZUO Ligin, LU Yan, LU Yongjun

(State Key Laboratory of Hydrology-Water Resources and Hydraulic Engineering, Nanjing Hydraulic Research Institute, Nanjing
210029, China)

Abstract; Relying on the golden waterway to build the Yangtze River Economic Belt is a major national
development strategy in China. With the economic and social development, higher demands have been proposed on
the Yangtze River navigation channel, therefore, it is urgent to study the carrying capacity of the navigation
channel. Based on the characteristics of the lower Yangize River, the concept of the carrying capacity of the
navigation channel is proposed, and a preliminary evaluation system and an evaluation method are established. In
this study, based on the analysis of the constraint factors of the navigation channel between the HuKou and Nanjing
reaches in the lower Yangize River, an evaluation system for the carrying capacity of the navigation channel was
constructed using the “Driving force-State-Influence” (DSI) model and the analytic hierarchy method. This system
includes four levels - the target level, the criteria level, the feature level, and the indicator level. In order to
determine the index weight, a judgment matrix of each level was constructed and a consistency test was carried out.
Then, the quantification method was discussed, the weight value for each index was given and the indexes were
standardized. Finally, a preliminary comprehensive evaluation method for determining the carrying capacity of the
navigation channel was proposed, to provide a basis for further evaluation of the carrying capacity of the navigation

channel in the low reaches of the Yangtze River.

Key words: carrying capacity of navigation channel; “Driving force-State-Influence” (DSI) model; the analytic

hierarchy method ; index system; the lower Yangtze River



