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Reach-scale riparian comprehensive assessment for Suzhou Creek , Shanghai

WANG Dongdong'*, YANG Kai'"*, CHE Yue'?, LU Yongpeng'
1 Shanghai Key Laboratory of Urbanization & Ecological Restoration, East China Normal University ,Shanghai 200062 , China
2 Tiantong National Station of Forest Ecosystem, East China Normal University ,Shanghai 200062 , China

Abstract; Natural characteristics of riparian zones in China are under destruction and degradation because of urbanization,
and this brings a series of environmental problems. Riparian comprehensive assessment is the significant component of
riparian zone remediation planning and sustainable management. Reach scale as the smallest scale of riparian comprehensive
assessment study has the uniform functional characteristics and homogeneous advantage. Therefore, reach-scale riparian
comprehensive assessment is more maneuverable and unified in comprehensive assessment and comparative analysis. The
purpose of this paper is to evaluate the current situation of riparian zone and make a comparative analysis among multi-
factors in different dimensions. Thus, a method based on riparian comprehensive situation index (RCSI) was proposed for
the reach-scale riparian comprehensive assessment. The proposed method included 5 steps. Firstly, listing indexes relevant
to riparian zone from the correlated studies; moreover, developing the reach-scale riparian comprehensive assessment index
system, and the system, including 4 first-grade indexes and 23 second-grade indexes, is based on horizontal structure of
riparian zone ( including waterfront zone, revetment zone, buffer zone and nearshore zone) and principles of index
selection; furthermore, establishing standards for assessing sub-factors according to field characteristics and experts
preferences; fourthly, weighting the indexes and ranking the comprehensive situation of riparian zone to 5 grades ( best,
better, common, worse and worst) by RCSI; finally, putting forward strategies for adaptive riparian planning and
management. A case study implementing the method was performed on riparian zones of Suzhou Creek in Shanghai, whose
natural characteristics are under signi? cant destruction and degradation due to rapid urbanization. 43 reaches were selected
as the assessment units on the main stream of Suzhou Creek. The results show that: (i) The riparian comprehensive

situation of Suzhou Creek is in the “poor” grade with RCSI distributing from 3.79 to 25.03, and no reach is in the “best”
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grade, and 69.8% reaches belongs to “worse” or “worst” grade; (ii) River channelization and revetment hardening of

‘ ” “ ”
worse or ~ worst

Suzhou Creek result in more than 85% reaches of the waterfront and revetment zone status belonging to *
grade, the width of waterfront zone and type of revetment are the key factors to the grade; (iii) Though 72.1% reaches of
the buffer zone status belongs to “common” or “better” , irrational vegetation structure and single species problems are still
remained; (iv) Rapid urbanization makes more than 50% reaches of the nearshore zone status belonging to “worse” or
“worst” grade, and impervious area ratio and facilities richness degree are the crucial factors to the grade; (v) The results
of analysis of variance (ANOVA) reveal that human activity intensity and urbanization are the key forces to cause RCSI and
most of other indexes having significant differences in reach location and land use types, while waterfront zone width,
revetment slope, erosion degree, o diversity index and longitudinal connectivity have no significant differences; (vi) The
results of case study suggest that the proposed method can be used to carry efficiently out the reach-scale riparian
comprehensive assessment. What' s more, the results of case study may help local authorities better understand the
comprehensive situation of riparian zone, and put forward improved strategies for sustainable riparian planning and adaptive

management which can better balance riparian development and ecological conservation.

Key Words:; riparian zone; comprehensive assessment; ANOVA analysis; Suzhou Creek
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Fig. 1 Comprehensive assessment index system of riparian zone
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Table 1 Assessment standard of subfactors
545 Index 4 3 2 1 0 S5
Reference
B11 b Sl LA Ny XSGl TorEE [1]
B12 =4 3 2 1 0 [1,13]
B13 > 95 0.2 % >0.1—0.2 % >0.05—0.1 % >0.025—0.05 % 0—0.025 % [14]
. WA, BRI, AR EBMARLT |
B21 HAR AL i HARA VR MRS B REEL [15]
B22 0—10 >10—30 >30—50 >50—70 >70—90 [1]
B23 Tofa i X I8, 0—20% >20% —50% >50% —80% >80% —100% [14,16]
B24 b Sl LA Ny XSGl TorEE [1]
B25 2K 735224 E:N EEE AE AN [Tt [15]
B31 5 R R AT [17]
B32 > 58 1 4% >0.5—1 1% >0.25—0.5 1% >0.1—0.25 f% 0—0.1 % [14]
B33 FeHE (AT ) R B — RAE—# TorEE [1,13]
B34 >2.4—3 >1.8—2.4 >1.2—1.8 >0.6—1.2 0—0.6 %
B35 >75% >50% —75% >25% —50% >5%—25% 0—5% [18]
B36 >40 Ff >30—40 >20—30 Ff >10—20 0—10 3
B37 >60% —100% >40% —60% >10% —40% >1%—10% 0 [18]
IF >5—Tm 5 F* >3—5m 8§, W >0.6—1m 8¢
B38 F* >7m 8 1—3m W 1—3m ¥ 1—3m #1—3m T [1]
B41 0—10% >10% —20% >20% —30% >30% —40% >40% —100% [7]
B42 >80% >50% —80% >20%—50% >0—20% ToARE P
B43 ba): 7B {2 1% 2—3 K >4 K [13]
Som RS, —%  Som WERH, —K Sdm—.%] i H=10 25 50m
g <A ZRH< H<AR,ZRH< 50 e o WHESL R < Som WHRES, % g,
10 2,100m Py H < 10 J2,100m |4 H < =52 102, =4 H<20 H=10J2
10 2 20 J2 BI,—KH<4Z, 5 7
= = _ .5 m N H <
T8 H <10 2, 30 2
100m py H <20 2 =
B45 ToBik Wik o BIR A TR BRI B R HE A [13]
B46 =5 Ff 3—4 2 Fh 1%/ 0 Fh [13]
AR NS Bl it [13]
KB EE Wk
x2 AEHRASEESE
Table 2 Grade and score of riparian situation
FR LRI — R385 Z Gt
Grade Comprehensive Situation Index First index Second index
JE ¥ 4T Best 32 <RCSI<40 8<A<I10 4
BT Better 24 <RCSI<32 6 <A<8 3
—f Common 16 <RCSI<24 4<A<6 2
% Worse 8 <RCSI<16 2<A<4 1
JEH 2= Worst 0<RCSI<8 0<A<2 0

HLRE B R B TR A J5 Rl AR S00m (VTS ) x 30m (BRI 5E) , R AE RGPS (U FHNFTH
X JRRIE B BE U ER 2R R R PP R SRR R T AT B I E I R E A R T B STl AR |3 B Bt
S At RS AR B % OL1E DL AN B RRAE , A 3t S 0 8 5 SR FH 2 AR SRR BT A A2 L Google Earth T0R 3t J&] H AL 152
AR S s AT AR SS & B TT
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Fig. 2 Sketch map of research region and sampling points distribution
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Fig. 3 Index score of comprehensive situatian
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BE—2 X O & T R d AR . X TR B R I8 L S BOE K KA 2218 1k, & 85% LA
BRI A M N TR R E AR 22, WM TR ER, ZH0T B TRt HE Tk
TR IA B KV T, B 80% LA LI BE A R 28R 4 R BE A B A0 A AL 2 A T4 2 Fn e
WERRA, M 95.3% (41 4) B 7 R ERUAEF 47, #F— % R i B el ™ E . T b
WER , BARE A RBK FOWIA LA TR0 B A 1w 3% S M TR & L (B 72. 1% (31 A) 1] B i % vy
e TR AR H 22 MG B ; Xt T oh A 8, 2500 Be Il & 2 Y Ah 4L R ¥ 4, B VS AN S B
T RFTARFRA R T B —  F R £ B B TP R A o ZREEIRBNEI AR . MTiER
WER ABTZHOTEMENEE S ES A EKRERRFHERNREM DAERL MBS A, K
76.7% (33 /™) W B )it =F & B AR Z R0
3 itig
3.1  RCSI A7 B X AL 1y i

HRYEAT B DX A4 PRI B 4 Ry 3 (S 1—15) (il (07 16—28 ) R Il ( s L 29—43) 1 Bt , 43 1
KA FEAHEAE PPN AMES o ZRHEFEEL 2 ANOVA 20474 30K 38 A M A [ XA T EEKH B R
W TR T T 25 5 L & RCST XHATBEX SR 7" . ANOVA 434 B B (£ 3-A) : OARRIK Az
i) RCSI £ 57 .3 ; Q—RAGhn , RIFI X AL M E K i i 2 7 B8 @ 38 tnh , AR X AL B KA
oA RS B R 2SR R AR A R T R B K AR R R R B AR
Wit 3 & B A0 A ARSI 2 R B HAERY BB EEER

ZICHELE R R (£ 3-B) R WEEARGUN B > sl > U7, UK [R] XA B 3] e 32 A 280
HTMEEAFES . EKRP RS, LW B B 00T R i B, SoHA B TAE # i S
PR LR 2T R T e B TR & 4 2 R A IR B - 97 17 , S B0 K R Skl ol A SR Ak
B A, T L B BGE R R, BRI BCR A B A R IR B A KW . B RO R
T, F T R WA R 2 B A JE shxd R R 8 o R S B B Rl S R, S B
PGt 2 (A PR, R WHRIX N D382, & Fh P A PSR BE 4 22 b Al Te) 2 58 K, BRIk mp Jid B R 2% e
W8 BE ANEK ERER N EREE S R T8 B B0 T TR B T A AR It = B S 383 R A SR
FHUN IELFH I, 22 B T B X 00 BT j2 4 32 T e R A SR Th Bk o

T 2% vty FE G 1) TR S 5 TG o o BB 3 25 3 A DR DR T R b Sl e R ok A 3k (5 4% , P R Ui
FEH L) B R E RN RS SRR, B 2 BIR . B AR B E SR K SRS
FHE 7 T TG 2. 35 22 R ) 5 4% X 7 B T F AP R B3 O N T @A i o6, ik — B R AZE s TS 2 A /A
e EIR L,
3.2 RCSI X Ff #2700 fy e oy

MR8 F b2 B PR B B Ao Tl A (T B =) B Rt (3T P E) S (i R bR 2 St
b ) AR (A F B S ) LA B A b (A SRR GE B Y TR AR ) T B, 43 1SR DR A B0
P MBS o ZREPEFREL, 38 F ANOVA 5318 350 56 A PEAN R [F] F SRR K iy B G ooty LI
AT T 2257 LA & RCST 3 F 28 By mig B2 17" o ANOVA 2} 745 3R B (3 4-A) : O [7] i 26 7 fY
RCSI R BE ; QB —FIE5ir 278 B ;@ FI8hnd , BRE/KW 58 E R PR R .« SR
FEBC Y\ E IR B RO, EARTER I BB ER

LGB R ER (F 4-B) R HEEAREN G/ R, > B/ HA > Tk, & BOR[F AR A
RFIREAR BEER BRIP4 FHHFEAR 40 A FZEH B 2 2R A0 LA T 25 4 J T A
BT A A b 3t 25, 6 AR R X S8R0A] /22 32 AN Bl s AT AR BE A X /N . SRy O TG O Gk > R0l
FEAE/HoAth > Tolk, B o ZREMEFEESN, EERTEPR IR A RIS AR 22 T 3 i TN 2 A Tk
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*3 FRARMAEHRTA ANOVA £ R (A) METHLRER(B)
Table 3 Results from one-way ANOVA (A) and multiple comparison (B) of riparian situation in different location

ANOVA %G % Multiple comparison
545 Index
MS F P ¥ Upstream i Middle reaches F i Downstream
RCSI 22.891 4.945 0.012 15.92¢ 10.25a 12.84b
A1 - - 0.002 1.44a 0.00b 0.00b
B11™" - - 0.002 0.80a 0.00b 0.00b
B12" - - 0.002 0.80a 0.00b 0.00b
B13" = - 0.148 0.13 0.00 0.00
A2" = - 0.004 4.23b 2.50a 2.67a
B21" - - 0.004 1.33a 0.15b 0.13b
B22" - - 0.148 0.40 0.00 0.00
B23" - - 0.148 3.87 4.00 4.00
B24" - - 0.009 1.40a 0.23b 0.27b
B25" - - 0.131 1.47 0.62 0.93
A3 - - 0.503 5.46 4.06 5.27
B31" 1.859 0.892 0.418 2.53 1.85 2.27
B32" - - 0.048 1.73¢ 1.08b 0.33a
B33" - - 0.190 3.33 2.54 3.53
B34™ - - 0.648 1.31 0.96 1.29
B35k 985.758 1.386 0.262 59.00 40.77 44.00
B36* 142.574 2.379 0.106 24.73 15.38 23.07
B37% 514.567 0.662 0.521 19.92 22.76 29.24
B38" - - 0.053 2.13 1.46 2.67
A4 4.052 1.532 0.229 4.79 3.68 4.91
B41™ - - 0.035 2.47a 1.15b 1.07b
B42k - - 0.015 60.67a 25.77b 32.67b
B43 1.210 0.561 0.575 2.80 2.38 2.73
B44™ - - 0.000 2.80a 2.15a 0.67b
B45" = - 0.005 1.53a 1.31a 2.87b
B46™ - - 0.004 0.20a 0.08a 1.07b
B47" - - 0.000 0.87a 2.08b 3.93¢

A BRI [ XA BT Rl 25 A RO T A3 1K) ANOVA 4521 (df =2,40,42) 5B N8 TR N Z TG LLBLEE SR (P <0.05) s Hoi k AR
RRIEEAR AT ANOVA Z34T s m ARIFR AL WS PR FHEAT ANOVA J0H7 sn BRI ARIE L b-s ISR ISR TR S, R b
w ESHRL; a.bic RRIFREFEIMF R BE

FeBEER , BRI AR 23 AR TR B A Sty D 32 , PR G 7R 5% wehvnfy 45 A4 5 A B AL B ARRAIE 7 T ) P 3B
IR 5 T N Tl P sy v 5 2 149 P 3t 5 B s 25 1 2 Bl AR, RV 3 X Tl Y b 7 % ol AL A ¢
Tr ST , (H G iy AT A T B 2R3 s AR SRR R il IRDLFE o o 20 05 T R k3t > R0/ e AE
> Hofth Tl , BRI 3@ Y B 3 5 BEAh , HoRAEAR Y 22 S B8 A AR AL s X 45 RN 7 W R Bk AN AR
b FHBZEAS 5 7K TR (BR85S SR P T SR e 325 T ) D8 P ., 3 P gk o AN ol T b 52 = 3t ) 3 B A X
/I TG A EL A P 3 7 S 38 AT A 7 T A 4 S

o ZREPEISBTEAR R RIS EY O 3 22 5 5 T 0 AR PO B DA AR O 2, RN A Fh R B — A
K, BE LB BT A S W AL AN 85 B e G5 AR A B T BOE = 8 BE T T 2 5 S 3 U S R e
WLBE RN AN R BRI R B AG , E BRI SO R S R T AR B, T 23K R AR Rt
i, TP,
3.3 Wz

H T SE R 2 Ao S 20U R 2R B 2 A B A B T 1k B SR, BT R S R — B W 22 . TR
=7 — R VAR R B SCIE AN AT 2K A% JRRAE 2 (8] AN 3, Hh T 0T B Tl ) B e A S A /N X 5 o 9
TABERNIE , A A RUF RIS BRS04 , ELIT BRI BE BN 2 500m, BRIt SR T 2 1 e JEk R 45 AR
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SHATE D5 ¥ i 5% vy AL IR BB MR O , X5 SE R SUAF A — RE 22575 — R W o ZREIRESET
J7 R RS A A A T B 52 B (A BT B B S (L, A B0 A T A e 8 v ) B DAL BT R 45 A HY)F
A, REIRE N AETBY o SRR BB TE I B S B B T BU AR R0 s =AM AR R ARRE 2
S, QU R AR ) A S a0 A AN AR A B2 ] 7 AR TR R <

F4 TEMAERTERFRALN ANOVA £ 8 (A) METILRER(B)
Table 4 Results from one-way ANOVA (A and multiple comparison( B of riparian situation in different land use type

ANOVA %70 L4 Multiple comparison
Ei= 7y Tk s S AR £ Al it Sf
Index MS F P Industrial Residential Green Agricultural
land land space land Other land
RCSI 13.257 12.036 0.000 8.57a 13.73b 17.02¢ 20.29¢ 10.24b
Al - - 0.004 0.28a 0.46a 0.00a 3.13b 0.23a
B11" - - 0.004 0.11a 0.22a 0.00a 2.00b 0.09a
B12" - - 0.007 0.22a 0.22a 0.00a 1.50b 0.18a
B13" - - 0.206 0.00 0.11 0.00 0.25 0.00
A2 - - 0.001 2.72a 3.6la 2.85a 6.25b 2.32a
B21" - - 0.002 0.22a 0.67a 0.30a 3.00b 0.09a
B22" - - 0.206 0.00 0.33 0.00 0.75 0.00
B23" - - 0.206 4.00 3.89 4.00 3.75 4.00
B24" - - 0.003 0.56a 0.89a 0.10a 2.75b 0.27a
B25" - - 0.004 0.67b 1.44b 1.30b 2.25¢ 0.27a
A3 - - 0.001 2.68a 5.21b 7.34c 5.47b 4.32b
B31" 1.225 6.347 0.001 1.11a 2.11b 3.40c¢ 3.25b 1.82a
B32" - - 0.002 0.56a 0.44a 2.40b 2.00b 0.36a
B33" - - 0.002 1.56a 3.67b 4.00b 3.00b 3.36b
B34™" - - 0.208 1.10 1.13 1.45 1.52 0.99
B35k 631.927 7.180 0.000 25.00a 45.78b 78.00¢ 71.25b 33.91a
B36* 109. 444 5.077 0.002 12.33a 24.00b 31.50¢ 25.25b 15.82b
B37* 380.967 4.454 0.005 14.19b 29.12b 43.59¢ 6.45a 16.53b
B38" - - 0.003 0.78a 2.78b 2.70b 1.25a 2.45b
A4 2.107 11.207 0.000 2.90a 4.44b 6.82¢ 5.45b 3.38a
B41" - - 0.000 0.67a 1.00a 3.30b 3.75b 0.45a
B42kn - - 0.000 13.33a 40.56b 84.00c 88.75¢ 5.00a
B43 1.054 2.301 0.076 2.67 2.78 3.20 3.00 1.91
B44" - - 0.000 2.00b 0.78a 3.50¢ 3.00c 0.73a
B45" - - 0.027 0.78a 2.00b 2.50¢ 1.25b 2.55¢
B46" - - 0.085 0.00 0.89 1.00 0.00 0.18
B47" - - 0.012 1.22b 3.11c 2.10b 0.50a 3.36¢

A IR [ P T (T R 2 A RIS TS AR 9 ANOVA 4551 (df=4,38,42) ;B WA THHR I L IG HERAS R (P <0.05) , Hiff k
AR ERE BT ANOVA 4347 ;m RFER ALY Z RIS BT ANOVA 4347 sn BB AR k-s IESSS RIS RN FF RS, R
i b-w JESBRL ; abic RFEFRREHERERDE

3.4 R ARSI SO RIS R

BEXFERE PO S ANOVA F37 i 7 25 58 S R AR IR] 2 17 [, 32t AR AR BE T B el e S -

(D) EAKATTTE  AE W0 Or B A K BT B L G PR T 8 8 3 X ot — 28 B RER , SRUEHAR X 52
HE A 7K A S 3t 5 AT 2 RV BR 0 PR T IR BT R KA B AR AL, 7 ol S5 U B[R] s 4R K AR A 35

()PP T FEGRAERTTREE 22 B[R, b 37 R FH A 83 40 47 52 38 7K Bk 35 022 38 5 F e 2 R
KW G AN FEAR AR SE b AR, Rl A 2 GRR B B A DR X BRAD) | FETT I ) 452
R JEAE SRt B3R AR R A A2 230 2 DA IRk 2 ko

() EM T FHUBIRA R R ], 2R 6% I8 Ab & TR A RA T T R R R, B B0E B9
MR GE ppaty , BE— 3R Tt B B AN et s iSRG B R R B, R AR g SRV B, 5 BRI BV
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(4) BRI PISEARIE 6m BE BE Lk (ATE K BRAN) , I M 42 il SR 4 O L, PR A 357 22 P 3t
1R o, S R B 5 A AR RO BN SRk & P ATIE S B B, IR B0H A AR O 5 kX 42
TR FH /KA L e S SR 1 8 B B Y T AT S SRR S T KR .

(5) BRI X TR KL R A SRR i, e R D BE R 2 R 1), 1 R — I IR A v sk
LA TR , bR S EC A B ACROUAEE s PR BLSE LA o , A BB T L AE S IRER S PR 45 RO 2R A |, 61
XA [ XA % T b 28 TR T B G T 4 R b B, 28 A [ 3 S D BB TR 24 PO AN [ L BT o L 2 AR IE Bl 8t 22 4
HITROLT , 58 R MRS BT Al gk e AT R o
4 it

AR T I BUR BE R IR M A R S PR R AR IR R L 12 PP B T H IR A R OUF AT PR
ST, LA R R 5 ANOVA 347 MR B IX A5 R 2K 5 6 0 Tl e 4] 2 IR DL AT LU BT I , 4 SRR P -

TRMATA R R AR BB 22 , SR KT S AR i AL RE AR B I R b T BB RES o il PR
TR &L RCSL A L O 3. 79—25. 03, R & BUAR W 4 iy B, Hor e 22 i AR 22 1T B Sl 22 /~A0 8
A, VAR BL 69. 8% .

B R I R AL R B K T R P Rl T EIRA , RO B I K s T R BB K i 7
HORGUAE T 2822 AR W 22 P00 BT B LU 18078 T 85% , 43510 40 1 37 A, Herp K 58 B AP 2R B R &
ZUNAN R, 3597 95. 3% M B TARH Z M5 P e = 52 B2 (19 - 308 16 3h SBOR T 50% ] B3l
WEGCROLBZ AR 22, b A 76. 7% T B AN B K AR FR AL TR % 22 M), B BRI 4 1) S B
AT

3 ANOVA ZpHfrist RCSI Xy BE X A7 b2 BY fymi 7 , 45 5% 7w iy T A 9% 3h o BE iy f AR 45
TS, B RCSL —FHEAR LA K& 2 R A8 A A [ X AL A [7] Fi b2 B rp A7 7E S8 38 22 5%, T /K
VB YRR RAREE (o AR S BORZ 1 138 1 55 07 T R B 7 T R S R B P R AR R X A
FF ST T B /K AP 7 AR IR AR BEAR DL, 22 paff A B A M AR AS & B, SR K St LG 3 B

B BRAHEAR TG R IRR R RGBS L B U BB AR S Al A 7E BF AN 2 4R HE A H5 B o
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