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River water quality change and its relationship with landscape pattern under the urbaniza-
tion: A case study of Suzhou City in Taihu Basin
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(1: School of Geographic and Oceanographic Sciences Institute, Nanjing University, Nanjing 210023, P.R.China)
(2. Jiangsu Province Hydrology and Water Resources Investigation Bureau, Nanjing 210008, P.R.China)

Abstract. Based on land use data and water quality data of seven typical rivers of 2001 and 2010, the relationship between land-
scape pattern and water quality indicators and its change characteristics in Suzhou City under the urbanization were analyzed. The
monitoring data was consisted of five water quality indicators including dissolved oxygen, ammonia, potassium permanganate index,
total phosphorus and total nitrogen. The results were listed as follows. The water quality of Suzhou City was general poor, although
showed a trend of improvement. River water quality suffered the comprehensive influence of urban land, dry land and paddy field in
research area. The influence varies among scales. Meanwhile, urban land and the dry land had obvious effect on the deterioration of
river water quality. The correlation between urban land area and paddy field area and water quality indexes abated in small scales in
2001-2010. However, the impact of dry land on water quality was greatly increased. What’s more, water quality was negatively
correlated to contagion index and the largest patch index and positively correlated to number of patches, patch density, Shannon’s
evenness index and Shannon’s diversity index. The effects of landscape pattern in a wide range of buffer on water quality was more
significant. The research results provided certain reference basis to Suzhou water environment management and urban space devel-
opment of the Taihu Basin.
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ARG M B K= A3 B B AR N oy 2R 5 SR A TR FE B0 IR, 2001 4 SR 42K BT 87.62% , Kappa R AKX
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LA K e KRB o5 E AR FE A5 ( LPT)  BKEB Bt (NP)  BEBR % (PD) & AR ZREEFE S0 (SHDI) | F Ak 4



M EF R IR AR RHRIL L RA R K RS —— A KRN T A b 829
T
L7
300 I

e AR
T, g , i

] ;\ j( i

b : Rk
\ D)
el TERFE T bR
@ .7 ﬂig@#gmm

31°0'+ 0 20 km

| I

“x P ® KR YT IE
4 — T

120°0 121°0
FE 1 IR ON T 3 B AT e I B W i bR i A

Fig.1 Distribution of main rivers and water quality monitoring sites in Suzhou City
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Fig.2 The ratios of monitoring sites presenting different water quality grades
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Fig.3 Land-use composition in buffer zone

3.2.2 AR R AR T 2001 A Wil W 6 SR FE R TP TN Wil 38 2k 6T 166 3 9 47 1) TP
TN BRI T /0T, & BUBIE A BRAS (L0, HA% BEOK IR BEpm 240 J@ T 6] — 2800, W] st = o ) i 47
Pl 28 AL AR BE A PR, Xt 2002 4FE 9 TP TN $icdlE A8 2001 4. SR A 2001 4F J% 2010 4F 5 A28 wp X R N
B A ORI FH AR 16 B EE B K SR R A , B FE - ] PR 5 T K S i Ry O R R AR B (R 1) .

MAHSCAIHTAE SR (3 1) WY, A [R] Bsf 199 25 b b ) 248 780 1 R L B8] 5 25 7K BT T L 48 05 Z 8] 6 R 45 =
2001 4E 348 F L 5 DO ,COD,,, NH,-N TP & TN H 500 m 2% [X 7l [ - 45 2 30 B 41 56 (P<0.05, FIAl) ,
Horp 55 DO B, JKH 5 DO # 100 & 300 m 28 i [X 52 3 ARG, 5 COD,, £ 100 m 2% X 2 i & 1
A5, 5 TN 7£ 500,700,1000 m 2% wp X ¥R B 5 F 74056, 5 DO .COD,,, \TP \NH,-N 7E 500,700 ,1000 m Z&
XA S PR BB SR (P<0.01) . S i Bl 55 & K BUHR AR I BN WA M AHDCOC R . BV 1 30 H 1l Kk
FH 2 52 K B Y 225, FLTE 500~ 1000 m 22 i [X 31 Bl B i 45 i 3

2010 48, S F K B SR /K SR ) SR B Rg i b 2. Sk FH 55 COD,,, 7 7001000 m 2% v X 35 T 1Y
S EIEASE, 5 DO 7E 1000 m ZZ X 5 i 3 A5 (P<0.01) . K HFE 500 m 5 DO & 3 1B 5 CoD,,
SR ARSE, 7E 7001000 m ZZ o X T I P9 35 P B 5 ( P<0.01) ;55 TP \NH,-N 7£ 700 m 2% #jIX 5 i 3% £
A, BHES DO 7E 700 F1 1000 m £ v X ¥ 52 I 3 A OC , 7 300 B2 500 m &% vp KA OGP 58 (P<0.01) 3 5
COD,,, F 300 m ZZuh X 2 B EIFEAE, 5 TP NH,-N 7E 300~ 1000 m 2 RE 251 5% AL
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Tab.1 Correlation analysis between proportion of land use type and water quality indicators

KR L ah X 2001 4F 2010 4E

b5 PR/ e 5 s sk WREHH  RH sk
DO 100 -0.57 — — 0.73* 0.24 -0.36 0.41
300 -0.55 -0.41 0.17 0.67" -0.35 -0.86 " 0.50

500 -0.69" -0.44 0.49 0.85* -0.46 -0.86** 0.71°%

700 -0.73* -0.46 0.49 0.87 % -0.61 -0.72* 0.82*

1000 -0.71% -0.44 0.49 0.88 " -0.77* -0.65* 0.79 **
NH;-N 100 0.53 — — -0.58 -0.52 0.11 -0.21
300 0.47 0.06 -0.17 -0.59 0.08 0.66* -0.42
500 0.67* 0.31 -0.34 -0.77* 0.35 0.61 -0.46

700 0.71% 0.32 -0.34 -0.74* 0.48 0.64° -0.67"
1000 0.70 " 0.31 -0.34 -0.77"* 0.54 0.66 " -0.62
TP 100 0.56 — — -0.62 -0.29 0.54 -0.25
300 0.51 0.06 -0.17 -0.63 0.13 0.66* -0.31
500 0.67" 0.32 -0.42 -0.78 ** 0.26 0.60 -0.36

700 0.73 " 0.31 -0.42 -0.77* 0.35 0.61 -0.69*
1000 0.72* 0.32 -0.42 -0.80 ** 0.32 0.76 * -0.62
TN 100 0.60 — — -0.55 -0.67 0.13 -0.08
300 0.53 -0.06 -0.29 -0.56 -0.13 0.55 -0.30
500 0.72* 0.20 -0.51 -0.74* 0.18 0.46 -0.26
700 0.72* 0.25 -0.51 -0.69 0.38 0.44 -0.49
1000 0.70* 0.20 -0.51 -0.68 0.44 0.47 -0.47
CODy, 100 0.51 — — -0.66" -0.20 0.38 -0.34
300 0.51 0.41 -0.17 -0.60 0.39 0.68* -0.44

500 0.66* 0.50 -0.49 -0.79 0.58 0.69* -0.64*

700 0.67"° 0.53 -0.49 -0.80 ™ 0.66 " 0.66 " -0.82*

1000 0.64" 0.50 -0.49 -0.82* 0.75" 0.75* -0.86 "

wo RIRE 0.01 K B RIFARR, « RARTE 0.05 KT E R FEHK.

3.3 =W /3T EEE K R0 4

3.3.1 o RENARAFAEL 0 PIRTAAS 28w KRB SO0 =) A7 FE B 25 AR AR RRAIE (3R 2) . B E] 1, LPT K&
CONTAG 2 T F##a#, NP PD SHEI, SHDI ¥ 2 SLHE a3, RIGE v X P (1) S 00A% Ja) 22 BRAE e 5 1K, 2 0
PEREIN A FE, 23 6] b BEE 2% v X BH B R i, LPT I PD 52 30 R [ %h NP SHET SHDI W 52 54 finsa 34, 1
mr SHEL ,SHDI {5 KA 4 U ELFE 1000 m 25t [X. CONTAG TE 2001 4EFfiZ% i X 2421 K 8 F T,
2010 4E A fEAN K.
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Tab.2 Landscape pattern in buffer zone

ZE whIX LPI NP PD CONTAG SHEI SHDI
FAE/m o 2001 4E 2010 4E 2001 4F 2010 4F 2001 4F 2010 4F 2001 4F 2010 4F 2001 4F 2010 4F 2001 4 2010 4F

100 83.85 62.43 1.80 3.90 57.48 117.12 1930  34.98 0.35 0.65 0.28 0.72
300 86.28  47.29 2.80 17.30  10.00  61.47 5141 3599 0.36 0.73 0.36 0.96
500 78.49  50.38 6.70 36.40 8.60 46.40 64.60  35.49 0.48 0.75 0.53 1.00
700 70.10  49.31 10.30  68.40 6.70 4449  56.86  35.00 0.61 0.77 0.69 1.05
1000 62.41 4575 13.60 133.80 4.36 42.56  57.40  33.48 0.61 0.80 0.74 1.08

3.3.2 RWAA R ARG FE PSS EC S K TR FRAE AT A A R, SOURS R % 7K B AR5 R FE R
FEI 2 b X B g 1 25 (2% 3) . A 1000 m RUBEZE X PN B A W8 45 5 /K B 48 bk 22 [RIAH G 56 R i 3, BRI Bk X
HE 75 E /> Hr. 2001 4F, NP PD 5 NH,-N TP COD,, Y& BE MK, 5 TN 2 9 8 # 7 AH 6 (P<
0.01). CONTAG 5 NH,-N TN TP 5 & 3 1EM 5, SHEI 5 NH,-N TN 5 g 3 fa#15¢, SHDI 5 TN th &
EARHAEICIE R, 2010 4F,LP1 5 DO 2 BEFAAL, 5 NH,-N TN H2 BFIEMHX, 5 COD,, AFFE B F I
A CONTAG 5 NH,-N TN TP 5575 Y4845 2 B IEA ¢, SHET S/K TR bRfA e AR G R, Ko
5 DO 2R FIEM, 5 TP COD,, Y2 BEAFIC, 5 NH,-N TN M FAHCE B 3E (P<0.01).

LRI PSS A, LP1,CONTAG K& SHEI 57K S48 An AR SCHEA firs s , NP PD 55, NH,-N TN
TP A2 5 CONTAG £ I1EAISE, SHEL |5 NH,-N TN #5 fiA1 5%

# 3 SMFEEC S K BTFEAR A /AT (1000 m)

Tab.3 Correlation analysis between landscape pattern and water quality indicators( 1000 m)

s8] KIS bR LPI NP PD CONTAG SHEI SHDI
2001 4E DO -0.19 0.61 0.61 -0.47 0.50 0.32
NH;-N 0.41 -0.73* -0.73* 0.76" -0.75" -0.52
TP 0.29 -0.67" -0.67" 0.64* -0.61 -0.39
TN 0.39 -0.92* -0.92** 0.71* -0.70* -0.65*
CODy,, 0.18 -0.65* -0.65* 0.46 -0.49 -0.33
2010 4 DO -0.75" -0.09 -0.09 -0.47 0.64* 0.57
NH;-N 0.73* 0.21 0.21 0.70* -0.86** -0.58
TP 0.60 0.10 0.10 0.73* -0.75* -0.32
TN 0.69* 0.10 0.10 0.75* -0.88** -0.56
CODy, 0.78** 0.25 0.25 0.40 -0.63" -0.56

i FIRTE 0.01 AR EREAAR, « FIRTE 0.05 /K - BEAR.

4 itig

4.1 P AR 5imiR KR

WX S COD,,, TN NH,-N TP 2535 Yo by S TEAH G, SR /K BT Y T 250 R, b H A 673
B, S AHDCIR T A e — 2 AT A S A o AR P R 3 K X R T e R 48 - 305 Sy
% R WAL TR W HE A KA i K VR 8 37k B AL A g in' KRR, A, ST b DX 3 11 T
My Rl T8 B0 2 3 BT A VRS Y BRI VR 5 . [RD R 39t o 7K 5 194 5 i It 2 e X 8 484 i i
R, 335 15 Y HE e I e DX B Jon 7= A 0 SRR R R AR RN 117 2011 4R35 Gt A 5
8 72 10 AT 300,700,1000 m Z2vh X 205047 1.2 .4 AHES 11 4R COD,, ATRTHERCEE Fifi 2 v DX B g
HEATRE K, 3R 2181.03 +, 40 TN \NH,-N Al TP Al #Y 3.39,10.00 1 1016.59 £%.

B A1 AT, 7K EH 2 b K 5 Y T B e (R . v X F COD,, (TN NH,-N %575 Y d8 b 78
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A LA 5 BOD TN TP KWAAT T S5 YL AR ARArfE M E 3R, SRS 85 SR B — 3 BT MiF R 241
SR IR AR Ry B T G K B (52, O & SE b 5 TN TP 2B FA 62 (R 5 DO K& CODym™ 56
FRAEARF XIBATIT 45 A8 25 5. 3t 32 B /K HE R B2 1 K S8 A 5% i 194 D =R AR B R [R], U0 b 43
AR SR 5 7K 5 1956 R A KRRt k. o8 B, —J5 T T 6 ol 7K H AR A 9 ol i b R 456
XI5 Y ELAT — i AR R WA T ER VR 5 — D T vR T K B XY e B4 7 A S HE IR TR B R
St RS SRS K5 ) B T A L S 5 K R A Ry 2 S Y i P 2 R T 3
IKAARTE Y (5 S B S O AR SC AR L DRI, A BRI T A M R b B o el 1 %
KT I M 3R T T G K BT ) s o b B

SRR A X BT K T2 B R KRG AT R RGN Z LG, b A AR 1L
of TF 3 T T K T AR A ) R R 55 T A IR TS e (A AR — AR T R W X SN 2T Bh i s AR B M As TRl A
Jab o T YeHE A — 8 RAE R . 25675 58+ MR S5 75 4o 57 fr DA - b ) A Jm) 728 1k 5 300 K 5
FEARARAL XK PR Al AT — 5 H R L
4.2 ENIER/5IMRAKR

LEA VI I 45, CONTAG J& /K B (W E ZFU A, 78 1000 m 22 #j X %F TP \NH,-N | TN 4575 Y48 b
B EEIEH. RMHEED MBIt &2 CONTAG 5 TP 2 B EIEAE, B CONTAG (K, BEbk
(R SR AL N34 3 AR ), ELSOW AR AR DRSS, BIVAARAEL FH b R 52 b/ 7K PO BB 1) SRS 0 R A IR G 2R
SECG Y A S ALK R R R R AT AR I T BEAE N & BE CONTAG 5154
FEAR R FUHE. 7P R R4 R T RS T X B B S B AT S, 67 AH 56 X 3a LA M, 4 b 5 O 2 7Y
SR 3, TEAR S DX S8 0 LASARAEU T 3t St K H R .

LPL7E 1000 m 2w X 5 DO 2B M A E K FR, 5 COD,, (NH,-N TN 2 B4 58 1) 1F A 2% 56
R, B 7R 45 22 b DX P 5 A T RRBRE B 2 3l P i s 72 e, E v R LB, o A B B o, s AT e 4 o
AR KT ELAT B R E R L B A RAR AT AR WS AR A5 8 TR I ik S S F
FEIX B R KBRS A %

SHEI 7£ 1000 m ZZ X 5 COD,,, .NH,-N TN TP 4575 Y3 br i i 3 0 A 5% , th 2 5 B2 A9 /K o FL 0 (8 7.
SN IR VLR B IS S5 A . 220 SHEL B9 8K, /K 5 Y B Al %56, 5% 08U | SHEL
ST S0P SRR A 34 S AR B SHET {EAA , 4% = M AU 1 BRI L 1 3 A AR50, B 0Y5 er=A: f
HE T HIL ) I 3R R v B R AN 28 ) TS 8 iy ) 7 A R i S b R X 43, PR LR KR D S A X 2%
AN SHDI 55 TN (4 G 56 56 28 8RR IX 850025 B 1 Xl it 0 F7 5k 0 7 A BT — 2 G .

CONTAG } LPI W] FRALSOMBEH IR LR B AR FOUZE R SHDI )2 SHEL 7] Jiz B 500 H 45 BB S 70 1)
PR S SO R EE AR AE . LR WA G A 46 R, S5O0 SR AR 15 K I 75 Y B A S B IE AR O 56
2 RN 2 SEELGRI DG, X 22 BTl 10200 S S X I A A 3R - b ) 2R e LA L
HEYIMER.

LA BT IT A1 MR SCEE R, , S a8 AVRRAE 5 7K S5 ) 56 22 A A e M, 5 5002 () ) 1k 3 7K 5 77
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