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Research on influence of different land use patterns

on rainfall runoff pollution

WEI Zhibin, HE Guoyu, CHEN Qianhu

(College of Civil Engineering and Architecture, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: When the point pollution source has been effectively controlled, the non-point
pollution source becomes one of the main factors influencing the water quality of surface water.
Based on the topographic map of Hangzhou and the Google maps, using the AutoCAD software
and Xiangyuan regulatory 5. 0 software, the current land utilization situation of seven typical
regulatory units in Hangzhou city is presented. By the software SPSS, the influence of the
indexes of inner land utilization structure on the runoff pollution from road rainfall is analyzed.
The study shows that the density of both the bus station site and the road network on non-
traffic roads plays a decisive role in improving the road runoff. A reasonable land utilization
structure effectively inhibits the motorized mobility and improves the water quality of road
runoff. Thus, relevant suggestions for the prevention and cure of the urban non-point pollution

source are put forward.
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Fig.1 Current land use map
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Table 1 Land use patterns indicators

R/ dezcBME R MR/ dEsEtE @kl s VEIE R AR S P

><‘%

i
BT 'Zit?"/ (km? «  EEREKIE  (kme KRB/ RN/ ASH B/ A5/
km2) HW/(kmekm') km?*) (kmekm ?) (kme+km*) (4 «km?) e km™%)

SO 2.8 0.12 0.06 5.95 2.15 3.8 10. 00 0

L 2.1 0.96 0. 34 7.48 3.15 4. 33 9.05 0

E2in) 2.0 0. 44 0.13 9. 04 5.06 3.98 9.75 2.50

% 1.7 0. 33 0. 20 8. 36 4. 64 3.72 8.53 1.18

B % 2.4 0.16 0. 26 7.00 3. 60 3.4 7.92 2.50

Kk 1.7 0. 40 0.14 8.42 4.74 3.68 6. 47 1.18
B 2.2 0. 38 0.22 9.10 4.43 4.67 6. 36 3.18

T = 1) ¥ 7 AR L LA I 7 s R R R T AR — A R B 2 2) [ S AR SR T AL T A B0 R A
A2 vl i R 28 A R TS AR IR — 2 A
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Fig.2 Area studied and sampling plots for water pollution
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WF5E b K BT R 32 2P 0 SS CRPF [ ) Bit f vik 2 L COD (Al 2 5 4L i) L TN CRUED I P CRY) ot
WL 4 A CEEIE PR R RALKE N o KRR AR5 18 B0 %, 7 MUAE A9 24 b pA 322 1R (ORI oK e 0 3 A 5
) R Y RRO ) A 2SRRI 7 A Baoedt 28 SRS 80 HAREIE L3R 2.
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Table 2 Water quality of area studied (mg+ LY

B e T8 K RARTK
Pb SS CODcr TN Pb SS CODcr TN
1 S 0.168 517 187 2.37 ND 6.82 28.31 1.87
2 P 0.131 477 178 2.72 ND 6.76 27.73 1.77
3 ) 0. 109 345 121 2.38 ND 6.65 27. 89 1.73
4 % 0.102 388 108 2.29 ND 6.31 26. 62 1.69
5 1 1 0.125 439 120 2.54 ND 6.52 27.33 1.79
6 KX 0.128 396 149 2.33 ND 6.34 28.91 1.73
7 HER M 0.093 278 111 2.30 ND 6.08 28. 94 1.71

KV HEAK AR
0.1 400# 40 2

(GB 3838—2002)
TE « ND SRy AAG I 5 = Hb 7K R 52 i b (GB 3838-—2002) F I A7 X SS it 7 vk i 14 LA B 32 A BF 9% 5% FH 75 7K 5%
A = bR v (GB 8978-—1996) i SS 5T ik ¥ i i1 ML b v AR5
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Table 3 Pearson correlation coefficient between road traffic structure index and runoff pollutants

Pearson #f 3¢ # CODer Pb SS TN
Ak A 0 PE I %% B —0.773" —0.830" —0.826" —0. 461
A 32 38 M 3 B 38wl e B —0.845" —0.733 —0.832" —0.359
A2 3 M T A 28wl U B 0.423 0.487 0.570 0.293
% 1) 2 2 —0.692 —0.888" " —0.917"" —0.397

Wt FR B EKTAE 0.05; 7 7 FaR B KL 0. 01,
1.7 L HuF) AR K RIS R Mo

A A WA S5 38 bR 5 15 G W38 AR HEAT B I3 M, JF A G AOUE ¥ (3R 4) o 3 fRUJRE IV b P g B 13
WY 38 22 (] 0 R R0 B vy o 3 o fRL R T DR S R AR L R AR A G R T B B R B I 5 TN Pb
) JB Sk e R 2 ) A A 38 v A AEL AR 0 T b R ] 85 ok e T ) D AR T K B — B VE D g e . S5
ELUR A b R 254 B8 AT LA s SO RIS G 55T JE AR X5 I 30 S0l ) AS B4 8 A — s R EE L T AL
AT BT 209 P A TN By HE. i 7 IR K BTIE g . J0 HOR s 0y Rk I A F b
o], B 1 REE L B T ) R AR A TR K BT, B TN TN ISR AR R R
IF IR 3 TR A - 9 R T FR Y el AR B B R R R AR A D TN By BT R O, A —E U
DAL Sl A P T B T T O B L RS AR R RO T P AT I A S R PL s A By, (AR B
7 T A L0010 1) AN DR i v AR P RE I 5 | E A 2 AT e R AR A b T A A R A UL BRI T AL B
T ATRE ST 45 P A1 TN A HE G B 15 05 [8) i, AL 2 42 30 B 85 it i el 2D, ZE AR KRR LR T
SS Y BT ik
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Table 4 Aapproximate matrix produced in cluster analysis

b ) 25 4 4 A CODcr Pb SS TN
(RN 141 075. 209 1. 009 1 188 941. 409 28. 841
3l 22 38 1 T8 5% A R A R 141 509. 212 0.100 1190 115.532 34.752

1.8 SEMIERZ EEEXES
T 3 TR ) S A2 U 15 e 0 4 b =2 T (9 AR DG A 43 mT (3R 5) . COD I Ph BT B2 5SS (AR X R 504y
iK% RO. 801.,0. 893, I AEJG K 2 K F W . A= b 1 SS UKL RLARH/IN s X COD FI Ph H AT 58 14 18
AEST. TN 5 HA 5 5 by 2 18] A AH SC AN 5 o AT RIS A RSB U sl Pk S 3 T 24 M) X Ay 22 3 P AN R
RS5OSR 35 AR AR Y Pearson A5G R 4L

Table 5 Pearson correlation coefficient between major road rainfall runoff pollution index

CODcr Pb SS TN
CODecr 1
Pb 0.878"" 1
SS 0.801° 0.893" " 1
TN 0. 464 0.294 0. 537 1
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T 2 WA R A SR S B T D AR A TS e ) 2 18 B O AR L LU SS T ik JRE O AR A8
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Fig. 4 Fitting curves between land use patterns and water quality index
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Table 6 Fitting result between land use patterns and water quality index

H b A0 2 2 0y Rk LEAVRA

o Y X6} )37 A1
%P % B/ (km « km™?) y=—63.991x+911.699 0. 841 7.99
A AW P BN Bl AR BB/ (A« km ) y=—153.225x+485. 855 0. 692 1.61
A A 3 M 1 B 0 5/ (ke » k- ?) y=—63.626x+658.127 0. 682 4.06

3F 288 P I R AT/ (km e kmo D) y=2.3452* —1.037x+0. 218 0.792 0. 22 (Fe AR D

[ U9 73 B 445 SR 2 B« LSOO ML A B0 0 D A3 8 8 Sl = B 9 5 g L R 7 7 0 b il A 45 4 R
A B 0 AR O T G A R AT 5 T L Y AR gt B T A O AR A S R S A T e N D7 A
Xt 5 B - R S5 R e G ik A T T U ) T B DR R s BE AR D0 AR Dy B A T A S DX B B T AS 1
V1% T Jf A 308 A Jo A1 B o 3t M) P A5 4 L SR A AR K A S B

MRAEAI FEAT B A0, i AT 7, ZLAR B MK V IR AR v o 9 4 JEE 22 A 2GR F) 7. 99 km/km”
AR 2 18 1 0 % R 2 D B E 4. 06 kmy/km® AR ST PRI 2N SC 0l 5 BEIA ) 1. 61 A/ km® . R
ST P I A R A S BE Lk B 0. 22 WL Ph BT REVR BRI

3 B AR IR T R R E W
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S5 KA Ja A DI B 5 5K A 20 S8 il s TR A DX A 7S o T 3K 8 30T BL 0 7 18 52 3 7T AR PR
R A 3l i 5 22 M B A A S T B s [ AR 8 DR A DX R DX 2 S ) L B AR AT < 5
li) 27 e P 2 Il AT .
3.2 MAZSFIFEHANNILHITHZEES

7 52 8 e U SO0 471 3 I B 0 A T R XA /N R A A S S T A 3 9 A /N PR AR AR SR T B (R
I ELRAE AR 22 10 1R b A5 7 L S AT I DI B S 9 R L DL S e ok 5 5 R A A L
1 BCIE S B A AL B AL B AL o B i — A R 00 3 R A AR T PR
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A T 245 455 1) T 3 5 M i A BT R 2

T

EAHE AR AT RETE 2 km® ZeA VAR5 bl B 5838 45 0 A1 M R T 45 4 15 30 B A48 0 /K
Jit 22 1 3 0 A58 e 680 R S A R0 AR AL L2 o 582 W) T B A8 O K D 9 TR 3R I A 9 HL LA — E Y I S 1
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