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Abstract: It is one of the key topics in landscape pattern and ecological process analysis to combine landscape pattern
analysis and water quality monitoring, so as to assess the impact of urban landscape change on water quality. Moreover, to
realize the harmonization between urban development and water quality protection, it is in great need for the quantitative
analysis of the relationship between urban landscape change and water quality degradation. Unfortunately, there is no
enough scientifically understanding on the very relationship so far. One of the solutions is to quantify the degradation
threshold of urban landscape change impact on water quality. In this research, nonlinear regression was used to analyze the
relationship between urban landscape change and water quality degradation, and a new method was developed to estimate
the threshold based on cross-section statistics. Impervious Surface Area (ISA) was conducted to monitor the urbanization
degree in the watershed, and chemical indicators were used to analyze the water quality. All of 31 sample sites and
watersheds were selected in Shenzhen. Watershed and buffer zone scale of urban landscape change was quantified with the
application of Linear Spectral Mixture Method using Landsat TM images, and water quality was monitored 12 times a year

using 15 water quality indicators. Both were collected in 2005. The results indicated that, when stream buffer zone was set
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at 100—200m, there was the highest significance of the impact of urban landscape change on water quality, with the P
value less than 0.001. Furthermore, the exponential relationships between such water quality indicators as DO, S, CGB
and F~ and urban landscape change were significant when the flow path distance was accepted, with the significantly
exponential relationships for COD,, , BOD,, NH,-N, TP, TN, Zn, Ph, VP, Oils, ANC and SO in Euclidean distance.
The exponential relationships between oxygen consumption, eutrophication of water quality and impervious component
indicated that urban landscape change was the most important influencing factor, which interpreted about 50-60% of water
quality degradation. However, for other water quality indicators, such as heavy metals and toxicity, their changes could
only be interpreted by urban landscape change for 30% —40% , which meant urban landscape change was no longer a
significant influencing factor compared with other factors such as point source pollution input to stream ecosystem. These
results agreed with that urbanization degree of riparian was of great significance to chemical water quality of stream.
Furthermore, with the exception of Zn, F~, Pb and Oils, the degradation threshold level of water quality associated with
landscape change was between 38. 2% and 50% . The minimum value of 38. 2% meant if the ratio of watershed
imperviousness area reached this level, water quality degradation would began and the water quality would be prone to be
hardly recovered. The results showed that if the target of watershed management was set as to control stream water quality,

it is in great need to scientifically plan the impervious surface area in stream buffer zone.

Key Words: imperviousness surface area; water quality; landscape threshold for water quality; urban watershed
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Fig.2 The Exponential relationship between water quality and percent of ISA at buffer zone scale

VP DO .COD,,, J NH,-N [ R* 4+ T 0.52—0. 58, B{E A AR TR RIS, S T 41% —43. 4% , BOD, 1
R* 70. 603, {HI BB HI A e 1 50% o MIATHZE h [XR B 7K S5 1 bk 1) 3k T S L2004 (30 {0 S &5 SR T B o

http ; //www. ecologica. cn



2 4 XIS A5 IR WAL 352 K TR A Y B {E AT 7S 593

TRIN Hb DX 114 7K TR B A 1 17 % 1 X P AN 335 K R T AR fb A7 B 2 25 57 BB BB A T 38. 2% —50% , fe iK1
EFRIEN 38.2% , o RIS TR0 52 i X PN AN 3% 7K R T LG A9 2k 38. 2% B, Tl i 7K J3t 18 1 3wk DA &2 1 A2
FE A IS B R R B B ) G2 o XN AR R T K B SR FEES R TR
X PUZEFRBR A FE

4 Z5itie

9 3 TR A , T K TS bR -5 9% op X P IR TT S A 43 2 [ B8 B 2R 5 1 5 I A Ge it 8 5 A
FIE T3, ST KT AZ S W ZH 4378 A5 Ml P 80 {8 2 3, AR 403 st 1 {2 s 7K B AR Ak AN 7T 3 g o Bl A
BKFM AT, FELERUT .

(1) F8HEUA R 14 AKITEHEFRAZ 100 m 28 W DX N A AN 75 7K 3 18T/ 43 LU S 35 PR sg e, JHG v 48 0 L 8 2%
X DO . S* [ CGB 5 AE /KR A 43 A EOC R e, BRI EE B 22 vp X ) COD,,, \BOD; \NH,-N TP TN
Zn .Pb VP 0Oils ,ANC SO, 5 11 DK BT bn A A HEEOC & 5 11 200m 42 30 B 25 22 vh X N AN i3 /K 3R 18 H 43
FLARAR XS Fsgmi iy 3 . oW o284k 5K B P AR B IR A R A B TR BOC R 2T
WK BBk Y B R 2 5 A B I S T A R A SR AR B A2 G P X N S A s ) A R e BB

(2) A 4 5 {0 2 2 IR S ] K 5 48 Bk 22 18] ) S5t IR 28 43 BRI 25 S 290 10% , YL BBl T 38. 2% —
50% , B/ NEEIKE RSO3 14 38. 2% , B ST 5% v X Y AS i 7K R 1T LU BB AL 38. 2% Bt Tl 3t 7K o iR £k 31 X
DAV (AR

S XLZH 205 0 T 37 /K SR Ak BB 2 4 A 40 Rl B AR AGTIE

(1) BEA TSRS BARIESECR RG220k R AT T /K s br i o, AN 385 7K 3% 11 A28 A0 9 B, (A
D7 A5 B 0 PS4 i R SCRRAR T AR S bs v B (B A T EU A A0 AT . 5 B I SCk Al te st
ARG 45 5 T M XA R (R T 48 s B4 2 SCRRARTE ) B (AL & 28, A v i s (e AR L (>
SERAL MIAHE TN B2 R BE SR, HE BE AR HERE H , i 75 5 20158 X B8 22 S8 1R S e A

(2) I {3 P PRl R o T DA 10 5 SO i) /K SR A A 1, L DA SR 0 255090 D) A R 0 g 5 A
Mo AR LT A2 07k SR G 3 19 75 s8R AS S 43 B, 52 BP0 & OC R B DIRR EE s | BLAS
BKFI A 53 b 5K R IUE 4T, BE 5 3545 5 RO UESRAT

(3) IR P FRE . SERERINTAE R ZE B 5 DX S DR b A 9 B , JHL— g 3 W ) s ) 1 K
B 2R FEAR B TSR] 8a, Waiil a R AE B T2 5 I B BN AR AL R A — (LS A 1 9K b g
BRI, SR R A B (E IS, AN R T 2 A5 [R) 55 1 B, A REER A 9T . R I ol
S 7K BRI BEE I8 M A TFRA (AT T 3 B G T 124 5 e U A A5 . BB, SR ] Sy 3ul i K 4]
AL SR S5 0 Sl L RIS 1) AN 375 /K S T 118 7 B 67 38500 1) o AR A

References :

[1] FuB]J, Zhao W W, Chen L D, LiuZ F, Lii Y H. Eco-hydrological effects of landscape pattern change. Landscape and Ecological Engineering,
2005, 1(1); 25-32.

[2] LiuY, GuoHC, Huang K, Yu Y J, Dai Y L, Mao G Z. The theories and methods of lake-watershed ecosystem management (LWEM). Acta
Ecologica Sinica, 2007, 27(12) ; 5352-5360.

[ 3] Conway T M. Impervious surface as indicator of pH and specific conductance in the urbanizing coastal zone of New Jersey, USA. Journal of
Environmental Management, 2007, 85(2) : 308-316.

[4] LiwZH, LY, PengJ. Progress and perspective of the research on hydrological effects of urban impervious surface on water environment. Progress
in Geography, 2011, 30(3); 275-281.

[ 5] Brabec E, Schulte S, Richards P L. Impervious surfaces and water quality: a review of current literature and its implications for watershed
planning. Journal of Planning Literature, 2002, 16(4) . 499-514.

[ 6] Booth DB, Reinelt L E. Consequences of urbanization on aquatic systems-measured effects, degradation thresholds, and corrective strategies //

Proceedings. Watershed”93, A National Conference on Watershed Management. Alexandria: Tetra Tech, 1993.

http ; //www. ecologica. cn



594 A E = 33 %

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

King R S, Baker M E, Whigham D F, Weller D E, Jordan T E, Kazyak P F, Hurd M K. Spatial considerations for linking watershed land cover to
ecological indicators in streams. Ecological Applications, 2005, 15(1): 137-153.

LiuLJ, LiX Y, He X Y. Advances in the studying of the relationship between landscape pattern and river water quality at the watershed scale.
Acta Ecologica Sinica, 2011, 31(19) ; 5460-5465.

Arnold C L Jr, Gibbons C J. Impervious surface coverage: the emergence of a key environmental indicator. Journal of the American Planning
Association, 1996, 62(2) ; 243-258.

Brabec E A. Imperviousness and land-use policy: toward an effective approach to watershed planning. Journal of Hydrologic Engineering, 2009, 14
(4):425-435.

Groffman P M, Baron J S, Blett T, Gold A J, Goodman I, Gunderson L. H, Levinson B M, Palmer M A, Paerl H W, Peterson G D, Poff N L,
Rejeski D W, Reynolds J I, Turner M G, Weathers K C, Wiens J. Ecological thresholds: the key to successful environmental management or an
important concept with no practical application? Ecosystem, 2006, 9(1) : 1-13.

V@lstad ] H, Roth N E, Mercurio G, Southerland M T, Strebel D E. Using environmental stressor information to predict the ecological status of
Maryland non-tidal streams as measured by biological indicators. Environmental Monitoring and Assessment, 2003, 84(3) : 219-242.

Liu Z H, Li Y, Peng J. The landscape components threshold of stream water quality: a review. Acta Ecologica Sinica, 2010, 30 (21 ).
5983-5993.

Booth D B, Jackson C R. Urbanization of aquatic systems: degradation thresholds, storm water detection and the limits of mitigation. Journal of the
American Water Resources Association, 1997, 33(5) : 1077-1090.

Liu Z H, Wang Y L, Peng J, Xie M M, Li Y. Using ISA to analyze the spatial pattern of urban land cover change: a case study in Shenzhen. Acta
Geographica Sinca, 2011, 66(7) : 961- 971.

Xian G, Crane M, SuJ S. An analysis of urban development and its environmental impact on the Tampa Bay watershed. Journal of Environmental
Management, 2007, 85(4) : 965-976.

Muggeo V M R. Estimating regression models with unknown break-points. Statistics in Medicine, 2003, 22(19) : 3055-3071.

van Sickle J, Johnson C B. Parametric distance weighting of landscape influence on streams. Landscape Ecology, 2008, 23 (4) :427-438.

Sliva L, Williams D D. Buffer zone versus whole catchment approaches to studying land use impact on river water quality, Water Research, 2001,
35(14) : 3462-3472.

Huang Y L, Wang Y L, Liu Z H, Zeng X K, Chen L. Stream construction characteristics in rapid urbanization area: Shenzhen city as a case.
Geographical Research, 2008, 27(5) ; 1212-1220.

Morse C C, Huryn A D, Cronan C. Impervious surface areas as a predictor of the effects of urbanization on stream insect communities in Maine,
USA. Environmental Monitoring and Assessment, 2003, 89(1) : 95-127.

Griffin D M Jr, Grizzard T J, Randall C W, Helsel D R, Hartigan J P. Analysis of non-point pollution export from small catchments. Journal of the

Water Pollution Control Federation, 1980, 52(4) : 780-790.

SE Lk

Xz, FRVRAL, #HL, ARELS, ®okor, BEM. BA-MEESREEHMNNE Sk, AE%¥H, 2007, 27(12) ; 5352-5360.
XIBER, 220k, 2. AT ANE K SR WK BN A ek Je . bRl 2EAF STk, 2011, 30(3) : 275-281.

XUBidE, 25/hE, %00, R BRSO R S5 K BOC RAT SR, AR 485#4H, 2011, 31(19) : 5460-5465.

XUBER, 2Rk, 2. K BT SO A BE R FT . A8 254R, 2010, 30(21) : 5983-5993.

XUBIR, TANEE, 2, W, 280k, B TR K R 8 B0 30T 3R B RS R R AE—— LA T g 5], b3 2= 4, 2011, 66(7) -
961-971.

W2 e, TN, XBIR, GHesh, BRI, Pogir b XK RE5H B E——LIRIIT 6. s 3RPEST, 2008, 27(5) « 1212-1220.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.33,No.2 January,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review
Spatio-temporal heterogeneity of water and plant adaptation mechanisms in karst regions: a review «oseeeeeerreeerieniii
.......................................................................................... CHEN Hongsong, NIE Yunpeng, WANG Kelin (317)
Impacts of mangrove vegetation on macro-benthic faunal communities «++++-+++- CHEN Guangcheng, YU Dan, YE Yong, et al (327)
Advance in research on the occurrence and transformation of arsenic in the freshwater lake ecosystem ««-«+oeeeeereeeeieeeiiiiiii...
....................................................................................... ZHANG Nan, WEI Chaoyang, YANG Linsheng (337)
Application of nano-scale secondary ion mass spectrometry to microbial ecology study ««eeoeeeerererreeeiiiii
................................................................................................ HU Hangwei, ZHANG Limei, HE Jizheng (348)
Carbon cycle of urban system: characteristics, mechanism and theoretical framework --------- ZHAO Rongqin, HUANG Xianjin (358)
Research and compilation of urban greenhouse gas emission inventory =~ «+e-eeeeeeeeeeeeeceenes LI Qing, TANG Lina, SHI Longyu (367)
Autecology & Fundamentals
Seed dispersal and seedling recruitment of Ulmus pumila woodland in the Keerqin Sandy Land, China «+-eeeeeeeeeeremeeiieaeiiii...
............................................................................................. YANG Yunfei, BAI Yunpeng, LI Jiandong (374)
Influence of environmental factors on seed germination of Bombax malabaricum DC. -+« cevevreeereeininiiiiiiiii
.............................................................................. ZHENG Yanling, MA Huancheng, Scheller Robert, et al (382)
Carbon, nitrogen and phosphorus stoichiometric characteristics during the decomposition of Spartina alterniflora and Cyperus
malaccensis var. brevifolius 1itters <+« +ecoeeereeeeeeaaiiiaiiiiiie, OUYANG Linmei, WANG Chun, WANG Weiqi, et al (389)
Home range of Teratoscincus roborowskii ( Gekkonidae) ; influence of sex, season, and body size —+eeeeeeereeeeeneeeiiiiiii.,
................................................................................................... LI Wenrong, SONG Yucheng, SHI Lei (395)
Effects of the covering behavior on food consumption, growth and gonad traits of the sea urchin Glyptocidaris crenularis =~ <+-+---eee---
.................................................................................... LUO Shibin, CHANG Yaqing, ZHAO Chong, et al (402)
Biological response of the rice leaffolder Cnaphalocrocis medinalis ( Giienée) reared on rice and maize seedling to temperature «---+-+:-
........................................................................... LIAO Huaijian, HUANG Jianrong, FANG Yuansong, et al (409)
Population, Community and Ecosystem
Composition and stability of organic carbon in the top soil under different forest types in subtropical China «+++eseeereeeeereeraeieniniiinnn.
................................................................................. SHANG Suyun, JIANG Peikun,SONG Zhaoliang, et al (416)
The community characteristics of different types of grassland under grazing prohibition condition «--«-sseseeeereemereeaiiniiiiii.,
....................................................................................... ZHANG Pengli, CHEN Jun, CUI Shujuan, et al (425)
Spatial pattern and competition relationship of Stellera chamaejasme and Aneurolepidium dasystachys population in degraded alpine
GRASSIAnd +++eveeeeeen e REN Heng, ZHAO Chengzhang (435)
SOC decomposition of four typical broad-leaved Korean pine communities in Xiaoxing’ an Mountain — ««-esoeseeereeereeeniieaii...
.......................................................................................... SONG Yuan, ZHAO Xizhu, MAO Zijun, et al (443)
The influence of vegetation restoration on soil archaeal communities in Fuyun earthquake fault zone of Xinjiang «««-eceeoveeeeeeeeeeeenns
................................................................................................ LIN Qing, ZENG Jun,ZHANG Tao,et al (454)
Effects of fertilization regimes on soil faunal communities in cropland of purple soil, China =«-seeseeeemereeemeniaii
.................................................................................... ZHU Xinyu, DONG Zhixin, KUANG Fuhong, et al (464)
Woody plant leaf litter consumption by the woodlouse Porcellio scaber with a choice test ««++e+eeeeeees LIU Yan,LIAO Yuncheng (475)
The bacterial community of coastal sediments influenced by cage culture in Xiangshan Bay, Zhejiang, China — «-ceeceeeeeeeeieeienes
.................................................................................... QIU Qiongfen, ZHANG Demin, YE Xiansen, et al (483)
A study of meiofauna in the COMRA's contracted area during the summer of 2005 ««+vreeererererrmiriiiiiii
........................................................................... WANG Xiaogu, ZHOU Yadong, ZHANG Dongsheng, et al (492)
Hydrologic regime of interception for typical forest ecosystem at subalpine of Western Sichuan, China = +eeererereeereemeeiiiii.,
....................................................................................... SUN Xiangyang, WANG Genxu, WU Yong, et al (501)
Landscape, Regional and Global Ecology

Sensitivity and vulnerability of China’s rice production to observed climate change —<+-v+eveereerenreiieiiiii



668 A E = 334

Characteristics of temperature and precipitation in Northeastern China from 1961 to 2005 «««ceeeeeeereenreeniiamiiiiin,
.......................................................................................... HE Wei, BU Rencang, XIONG Zaiping, et al (519)
Combined effects of elevated O, and reduced solar irradiance on growth and yield of field-grown winter wheat — «-+-eeeeereeeeereiineenns
.................................................................................... ZHENG Youfei, HU Huifang, WU Rongjun, et al (532)
Resource and Industrial Ecology
The study of vegetation biomass inversion based on the HJ satellite data in Yellow River wetland — «-eceeeeereeneeeeeiieiniiniiiin,
................................................................................. GAO Mingliang, ZHAO Wenji, GONG Zhaoning, et al (542)
Temporal and spatial variability of soil available nutrients in arable Lands of Heyang County in South Loess Plateau «+-«+eeeeeeeeeeeeses
.......................................................................................... CHEN Tao, CHANG Qingrui, LIU Jing, et al (554)
Decomposition characteristics of wheat straw and effects on soil biological properties and nutrient status under different rice culti-
Ty D L T T TN WU Ji, GUO Xisheng, LU Jianwei, et al (565)
Effects of nitrogen application stages on photosynthetic characteristics of summer maize in high yield conditions ««+-+eeeeeeeeeeeeeecene.
............................................................................................. LU Peng, ZHANG Jiwang, LIU Wei, et al (576)
Urban, Rural and Social Ecology
The degradation threshold of water quality associated with urban landscape component ««««+eeeeeeeeeereeneiiiiiiiiiiie,
....................................................................................... LIU Zhenhuan, LI Zhengguo, YANG Peng, et al (586)
Ecological sustainability in Chang-Zhu-Tan region:a prediction study —«e+oreeeeerereeeeeieiiiii. DAI Yanan,HE Xinguang (595)
The effect of exogenous nitric oxide on activities of antioxidant enzymes and microelements accumulation of two rice genotypes
seedlings under cadmium stress «eesereeerereeeriiiiiii ZHU Hanyi, CHEN Yijun, LAO Jiali, et al (603)
Forms composition of inorganic carbon in sediments from Dali Lake ++-eevee-ee- SUN Yuanyuan, HE Jiang, LU Changwei,et al (610)
Fractionation character and bioavailability of Cd, Pb, Zn and Ni combined pollution in oasis soil =~ «e+ererererereremieiiiiiiiii...
....................................................................................... WU Wenfei, NAN Zhongren, WANG Shengli, et al (619)
Effects of CA and EDTA on growth of Chlorophytum comosum in copper-contaminated soil = «+eeeeerererererariiiiiiiiii..
............................................................................................. WANG Nannan, HU Shan, WU Dan, et al (631)
Research Notes
Values of marine ecosystem services in Haizhou Bay — «++eeeeeeeeeees ZHANG Xiuying, ZHONG Taiyang, HUANG Xianjin, et al (640)
Variations of Leymus chinesis community, functional groups, plant species and their relationships with climate factors —+eeeeeveeeeeeeens
......................................................................................................... TAN Liping, ZHOU Guangsheng (650)
The effect of N:P supply ratio on P uptake and utilization efficiencies in Larix olgensis Henry. seedlings —+e-eeeeerereeereeeiiiiin.e.
.......................................................................................... WEI Hongxu, XU Chengyang, MA Liiyi,et al (659)



(AR R EAE S A2 T

(EFFR)2013 FMEITHRE

BRG], QT T 1981 4, F2 2 RIE A A0

FEIR IR BRI R SR | R0 BE S e AR A A2

Bk ARG B AT R AR B AS SOT RS = A R45
CHEZSZE) 2 H A, K 16 FF4%,300 BT, B N2 90 Jo/ M, 448 22 fr 2160 TG,
PR &A% . 82-7, [ AMIR £ AR5 . M670

FRUET]S . ISSN 1000-0933

CN 11-2031/Q

K JET5 1 AL F5 SRR R SO s W ST M4l s AR A 2 B BE

A [E A5 LR Ry T P T I, ] B4 S A A AR S WG R A BRI A e A AL TR

TESETT R

I HE . 100085 Jb R X XUEH 18 5 H

E-mail. shengtaixuebao@ rcees. ac. cn

2

WEMEMRE flaty

iE: (010)62941099; 62843362

HE: www. ecologica. cn

HITHE XIKE B ¥

£ & ¥ W ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) (Semimonthly, Started in 1981)
(lliﬂﬁj 1981353)%@”{”) Semimon y,; arted in
$33% H2H (201341 H) Vol. 33 No.2 (January, 2013)
B (RS A Edited by Editorial board of

H Ht H
ShgR 3

Ho AR
B Rl
®x 17
iT M
B &1T
ITERE
W Al E

Hhik b5 XU 18 5
MR L 4 % - 100085

LG : (010)62941099

www. ecologica. cn
shengtaixuebao@ rcees. ac. cn
T

HhE R AR S

rf E b B A AR T L
Huhk . 6 BT E KBS I 18 &
R B 2 1 - 100085

- & B i
otk S AR BIARIL AT 16 5
R i 5 : 100717
At AREN R

- & B i
itk AR BEIRARILE 16 5
B s . 100717

L35 : (010) 64034563

E-mail ; journal @ cspg. net

4 [ - HU bR )R

rp ] [ B 5 57 ) S )
Hudk . b5 399 546

MR L i 5 : 100044

UG LRI 8013 5

Editor-in-chief

Super

Sponsored by

Published by

Printed by

Distributed by

Domestic
Foreign

ACTA ECOLOGICA SINICA

Add: 18, Shuangqing Street, Haidian , Beijing 100085 , China

Tel: (010)62941099

www. ecologica. cn
Shengtaixuebao@ rcees. ac. cn
WANG Rusong

vised by China Association for Science and Technology

Ecological Society of China

Research Center for Eco-environmental Sciences, CAS
Add 18, Shuangqing Street, Haidian , Beijing 100085 , China

Science Press

Add:16 Donghuangchenggen North Street,
100717 ,China

Beijing Bei Lin Printing House,

Beijing 100083, China

Science Press

Beijing

Add:16 Donghuangchenggen North
Street, Beijing 100717 , China

Tel: (010)64034563

E-mail ; journal @ cspg. net

All Local Post Offices in China
China International Book Trading

ISSN 1000-0933

Corporation
Add:P. O. Box 399 Beijing 100044 , China

9“771000 093132

ISSN 1000-0933

ERMAFRIT

CN 11-2031/Q

ERNEEZRS 82-7

E LTS M670

EM 90.00 T



	01.pdf
	fm.pdf
	zml.pdf

	stxb201111151740.pdf
	03.pdf
	yml.pdf
	02fd.pdf




