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Abstract: As the crucially ecological space in a watershed, the waterfront of great rivers shows the unified integrity in the
spatial patterns, objectives and ecological functions. This paper provided an in-depth analysis of the scientific connotation of
the ecological integrity of the riverfront in terms of the authenticity of shorelines, the ecological gradient on the water-land
surface, habitat dependency, and biodiversity. The characterization system of the ecological integrity in great rivers'
waterfront was established based on the domestic and overseas literature, and the index system and comprehensive

classification methods were proposed correspondingly. Then the ecological integrity of the Yangtze River riverfront was
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evaluated. The results showed that the ecological integrity of the Yangtze River riverfront was generally at an intermediate
level , with the ecological integrity index of the riparian zone gradually decreasing from the upstream to the downstream. The
riverfront of the cities in the middle and upper reaches was affected by the growth conditions of riverside wetlands and
islands as well as the preservation of wetlands. In contrast, the riverfront of the downstream cities was constrained by the
intensity of land development, the proportion of natural waterfront, and the connectivity of water and land. Although the
ecological integrity of the middle and lower reaches of the riverfront has been significantly affected by the social development
and the barrier of the Yangtze River dam, there was still spatial heterogeneity in ecological integrity under the same
conditions, with some areas still maintaining high levels of integrity such as Tongling, Anging and Shanghai sections. The
assessment of the riverfront ecological integrity will help to promote the formation of the natural waterfront pattern of the
Yangize River that not only respects the nature, protects the ecological environment, ensures flood control and water supply

safety but also supports social and economic development and efficient and intensive utilization.

Key Words: great rivers; riverfront; ecological integrity; Yangtze River

K LA K 4t A W B B AR A ], R — M S B b A 4 s AR EAE B 2 R 50,
SR RS R A AT N S A SRR AR B RRR 2 () BE I8, X X — > R G T IR S
AT EAR R MERG Y f R A T R R A S s R — R S SRR A AR A5 25 ] H B s A0 — AN A X 52 34 1
A2 ES 0] E R G EE R BAT B m RS e MR T Rt RPBE R [a] A R R AT 76 101 ELREAERF 21 1 A £ 1,
FESNFA T B BSRAIKE 11 AT 100 4K 2600 52 AN 2RE ShIRI ZUT | F AR i 2RO BT 4 0, ) B
SRAEWE T Tlk AR R e T 1A e R v AR T 8 3% 5 T AR R 1 8 DA (L, 3k L v L A ot B AR YT
LR LR ) TR AR A TR T A S A K 45 TR A TSR 2 BF T 0 A B A ) 2 R SRy — b [ SR R
AR PP RS a8 B X G A R T BOR v B 28 DGR B EE ) OO 6 T i R IR 5% 3 5 G 1 Vi 3 4R R T
VR 7K 2 8], X I H 7 UL AT I R R 4k F AR AR R R sl T e R g b

FT R 2R AR AR TR M SR R O AR S R Ge A R A I A, PR, R A SRR E LR R
BN E S RG dEP i S R G AT R EAR A ] B2k A A5 A 1R (il S8 vk | ST Rk Ak
ARG, BRI 2 A A5 28 0] A fa B S T RS2 A DA Rp AR A s 3 Mo B A S IR 36 [ 5 3
KRB A RGP B S , A S S BN B2 R 5K AR RGP EE TR,
1972 43¢ FI I K 25 ) WA 52 HOR R A2 A4 4 R K AR R 0 B Ak 2 AR e B PR K0 B A, O AR
BUKABE LR A B BB B, S0 A A SE R M B AR 2000 4 12 H R SRl OKAEZRFE 4, #E S T I
IKSCHBER AL KA AR = SRR A SRBUEM R R, I 2015 A AE SRS BB R H
BRET L 21 28R, [ P 35 T A I A A R G Al R R AR A SR M B O R T A A P AN
AR

MEE B E E RO R A SR R ESRE  — T RSB E WK R LA S TR T
EZEFE, 20 22 90 AR LG, EIF IR B R R A S B R N EZME, 2010 4Lk, 3 FH K 7
LAEDBEE T IEUR RHLE , 2 EYEFE NG R 2 T REERRY S8, IFE K 7 B
ABRGUAH PMRTAHENTY ) B LORE | FRE A A S B B N FTI S B KA IA B A A
Y 2R RS RGO A SRS DR TH I A S e AR R Wy 1 AT R AR A R
W, AT A A TR M R A TRVE S R A5 DIRE RS 1 58 3, 78005 AR S R ATRE T AN E 1
B HABC AWK S 6 TR R A S B A EEE S8 L AR il e G it R, w4 7
AT B ot 8 25 5 (R 11 S0 HE 1 D oA, 42 IR S0 3 M I BRI e R AR S AR, A BB IR BRI i3 F AR AR 1Y)
Hg,

1 MZERH
AR SE B AR A A R G S A4 5 DX 1 R AR A I B — AP 1 255 19 IS LR AR R LRI BE

http ; //www.ecologica.cn



5790 JAE = 43 4

T3S W SRR IR AR S RGN AL B R M | RIS AR K IVINE AR R G AR AR AR B |
A AT A X 28 [ AR R GE LKA A A A B AH AR AR A S8 B R TR 2
5" MR E S RE L LR G MRS — 1, BT — A S R G E L E R A TS —
IR, 25 BRI —E MU SUER L B T 2R SR INRE , S D E R R0 RGURIRRE L A1 .
H BRI T ARG AR B AERAS BT — KB E S S BRI R RS, AR Z K
RGO R A A R G E T, R B TR A RS T R R R AR B2 A A 5 ek
MR EFRAE . J340 A BRSSO  , AEB R G S A 0 Z A EAEH, RS R G AR WS 1k
FR I | AT N — TP AR 25 72 O o — B BRRES R BL T —Fh sl S m P

Jt 2 K i S Y B Y IR DX, S /K AR i b P e e T . 32 K Bl DU VR TS ), R AR S 2R
SRR SS , T N B R BT R LU IR A AR S A B R AR R R FRIE VR 2 M IX R £&
BIRIGHZE S RSO, AR KENR , ES R E R, MM SR G @R &
LA AFEB AR KBE SR I, HBA YR RS e Rk v, 278 YT E T 25 518 A A 8 T A AL
A B AR IR R A TS ey AR XS N K PR SRR T, n] O f1 2 @A 28 | IS I 15 SR BR b B AR
B X PR 2R R Y R, R R TS KK 2 KR K T Y B B8 vk U i
i, BAR RS B e 4 39K b ORI DRGSR SRR s 1] Gl E ARSI AR
Y2 BV LR G DI RE  TLITIA A AR R R I A B G iy . DRI, T 2 A D ) — A D g
JC, HAFAE D7 30 HARFI D REAR R B G8 — RO BRI, AT 2 2 AR 25 5 MM P9 I 32 SR B LR J LA D T B 4
PE(ET) .

Kk HRBURSEHE
S

ERLHE & o T

M —
# o~ ,;f:g’::'
(SR T

Bl KARZESEEMENETER

Fig.1 Schematic diagram of the ecological integrity of riverfront along great rivers
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Fig.2 Technical process for evaluating the ecological integrity of riverfront along great rivers
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Fig.3 Sampling sites for water quality and aquatic communities along the riparian zone of the Yangtze river
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Fig.4 Percentage of land use types within 1 km of land area and natural riverfront preservation rate
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Table 3 Main water quality parameters of the riparian zone of Yangtze river during wet season

£zt ¥E e/ ME 5PN KI5
Parameters Mean value Minimum Maximum Water quality grade
MA TN (mg/L) 2.61 0.84 4.34 /

A TP (mg/L) 0.105 0.012 0.479 mM—% vV
R ER S COD Y, (mg/L) 5.37 3.12 9.56 I—Iv
Bl Cu (pg/L) 8.6 0.9 281.1 [—1

B Zn (pg/L) 31.7 4.1 480.5 I—1I

4% Pb (pe/L) 2.2 0.04 12.0 I—II
#hCd (p/L) 0.077 0.005 0.270 I

# Cr (ng/L) 1.34 0.23 4.71 I

i As (pg/L) 1.61 0.24 4.65 I

x4 EFRFENRMTEEESENE(mg/ke) MMEXBKTRNFAEEEE

Table 4 Mean values of heavy metals (mg/kg) in sediments and Canadian freshwater sediment quality benchmark values in the riparian zone

T H Ttems Bt Zn i Cr BNi i Cu fifi As 5 Cd #5 P
#54{8 Background 64.8 75.6 32.8 23.4 9.4 0.085 22
TEL 123 37 18 36 5.9 0.6 35
PEL 315 90 36 197 17 3.5 91
XM Mean value 124.96 78.24 34.78 44.51 16.71 1.22 43.65

TEL: Ifi 508 #¢ & Threshold effect level ; PEL: Al G828 #¢ & Probable effect level

Bz JUIL JE 5 BH B A AR AR AR e LR
B TP D 45 M I R X A A K VT VTV W W= e om o= m =
NDVI FEECE AR 52 i VT B die ey L R O 1 g v B i 80 |
EUFTBARAR . T NDVIFEECEH R 0.81, 3 A M 60 | I
WEEHL NDVI 850F3 0 0.82, ZFHHiE, KIL TR I
FRAE RS SRR it IEAG I 7 1] 119 B, Ho g | I
BRI 2 (54 Fh) , JLUOR LRI (40 Fi) | W A gk . I
Ni Cu As Cd Pb

H 4> He4Lpg, Percentage/%
i
3

A3 RIE B 10 FhAN 8 Fl, H8 78 K B I ) 4 e 1 TR BR Zn  Cr o
ST . N N BF5 Parameter:
1 b, U R I W R B AR, B {E O 32.9 % 10° e
cells/ L,{ 6.67%Ff 5i % B i 20x10* cells/L, PRUFAH o6 KIRRSEENRNESESRAT

Wy E DL RE S 5 G LR B e KT e 5] Fig.6' T.he pollution status of lteavy metals in surface sediment in
O A . SRS R R0k DR R ETIRE e e e
PIZBIAFRREERIG S, 717 % MR T 1.0—2.0,4b | et lovel
TGO, 21.2% M EE AL TR TS e, RITRIT+
RIS VU NHEZOS RIS EE O VA S DI

KL A s B Al SR 58 IR S 45 il D34 32 20 35 OB Y 22 A2 PR I8 1A BEFEASC | BRI, 4K
PRB IR S EE T IR T AR BRI LA R 2 B AN Z RV WU b A U RO B ) 2 R R A ) e B
T2 32 TS SRR 4 RSB A s, TR I S ) DA 3 28 VT R A RS BT, S b 5 B LA
i V5 S RERR IS A) B 5 AR, AT ) 2 BEPEAS o5 5 3 VLB T S B W 3 TR A B8 R E = AR, A
R BRI A B AT S T T ol L 81 55 A 22 e 1 3 v T AR T 2 B, R AR KT AR R R i
5 A=W 2 R Ty Tl B B R S A AL FIYE T . A= T5 YAR 8 (BPL) A T 0.48—2.14 , H{H Ky 1.10, 762
] L3RI M — F VLB AN T A b X (] 7)) SR REA 2 T o e B ™ o,
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Fig.7 Phytoplankton diversity index and BPI index in the riparian zone of Yangtze river
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Fig.8 Ecological integrity index score of the riverfront of Yangtze river for prefecture—level cities
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Fig.9 Wind-rose diagram for evaluation of ecological integrity of the riverfront of Yangtze river in typical prefectural-level cities
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