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Ab stract The ifluence of Jandscape Pattern on water quality wil] change dePending upon scafe so it is meaningfu] ©
prohe how changes in lJandscape patem mfluencewater qua ity at differmg spatal tanpora] scales [For watrenvromment
proecton of reservoir watersheds in Shenzhen city this Paper 00k X ili reservoir watershed and its sub-watersheds as
research areas This Paper studied the inflience of Jandscape ata] differences on water quality at differin€ tempora] and
spatja] scales At the wmpora] sca]ga his Paper chose water quality monjoring data at he Xili reservoir outlet npngo and
2001, Which wasmore heavily influenced by non point PolJution han pointpoljuton SPatially due to the linits of datg  this
paper divided data nto wo Patial sca]e§ the X ili reservoir watershed and its subwatersheds The [ocationweighted
[andscape Contrast Index ([CI) was deveppPed and apPlied by Prof Chen LiDing It is used to analyz the relative
nfluence of landscape $Patja] elanents upon water quality This Paper first sugBested same mprovenents © e [CTand then

used hose mprovements to cajculate e}evatiop slope and distance [ CIwith divisional or cumulatijve characteristics at the Xili
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reservoir waerhed and it subwaterheds Then we used this index © analyz the ffluence of¢ Source and ¢ ik
landscape spatia] diffrence changes upon water quality at differing tamporal spatia] scales The resu]s show that [C] can
clarify he differmg oles of Source and¢ Sink landscape in the non pont polluton process We can use hismethod ©
analyze how landscape sPatja] differences influence water quali®y Moreover (] reveals that three mamn $atja] efements—
elevatiop slope and distance— ]in it human actjvities upon andfoms Sowe should exPloit he abili¥ of natura] jand forms ©
inercePt and decrease non pPo int Pollution However 11 also has same shortcomings jn Practijca] usage It is influenced by
the canplex;ty of the landscape spata] difference and dramatica]ly influenced by differences in quanti®y and type ofc Source
and¢ Sink landscapes Jtwoul therepre not pe sujtable for analysss at differing spata] scales for contrasting scale effects

So we shoul] use the [(CImehod at appropriate scale,s which wil]l help the rea]ization of research ains

Keyw ord:s scaLQ location weighted kndscape contrast ndex (LCI); ¢« Qource and ¢ Sink 1andscap§ land scape

spatja] differencg X1]i reservoir Watershed Shenzhen c ity
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Xili reservoir

4 Legend
[ #k1 Arable land - 7K Water I ks Industrial land
[] P Orchard land E::j #55% Fii 1 Special land - A% fij# Transport land
I #k3h Forest land ] %4 Urban land [ A% i Unused land
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Fig.1 Landscape type map of Xili reservoir watershed

htﬂ? //WWw ecologjca



5274

27
2« 2
b
[43 ”»” [13 2
o b b
) Al b
[ 2 .
’ b
[13 2
b o
[13 2 [19 2
b
o b
[22.23
22
b
o ’
b
b ) ,
Al b b
o b
b o
’ )
b
b ’ o
, s 2000
2001 7 2005 6
23
. 3 o
2003 (DEM) . ,
o
. 40m 5 5 ,
200m  500m
o b
3
31
~ ~ b
« ” « [3 2]
b o
[13 2 2
o . b
« 2 2 [13 2 2

ht® //www ecologica m



12 B 5275
N
’
2
b b
. <« ”»”
’ H ’ .
[13 2
’ ’
43 ”
’ H ’
[19 ”»” 3 »
’ ’
b
32
’ °
(1 )t( 2« ”» ( )
b b
” « ”»
[13 2 ” « 2 ”
M
(2) )
’ ’
’ ’
b
H ’
”»
(3 ) . [13
[ ”»” [13 ”»”

b
“ ”
b
[13
b
b
, ICIR
. m n
’
[13 2

(IC1 CD)3

ICIR= &> Wix Pci>) x Pcj
=1 =1

«

b

7 «

b

”

. Pci

’

b

Pcj

( ICT RE),
Wi Wi

(LCIRS)

43 2«

« 9« ”»”

LCIC= &> SX Wix Pj>] §xX Wik Pr)
=1 =1

H

Si

S

9«

ht®? //www ecologjca cn

9

(IC1 CE),

(1)
(IC1RD)

2)

(ICT
. Ptc

’



5276 27
P tC_] 1 « ” J « ” ,
u:I 0 , « 2 2 ; L(: I 0 , « 2 « 2 ; L(:I
O y 43 ”» [13 ”» . s 43 2« ”»
o ’
b b
5 ’
b o
4
4 1
2
2(1) .
[13 2 (13 2« 2
b b b
o b b
[19 ” (13 2 . R 40 —_ 80m
, 3 80 ~120m
y (13 7« 2
&
8/ 4 ® 3
R () - H1 BM £ (2) - Hi- BM
7 3} -+ KTl DK R 2 -+ Kl DK
® - MK i - il MK
B | +~ ERRWK ., L -+ ERHWIK
WE 1 = El
®2 i 3 —_ 880
& -l g =1 =
= [
N_E -2 0~40 40~80 80~120 >120 § 25050 5~10 10~15 15~20 20~25 >25
é # i 43 X Elevation region (m) 3§ i 43 X Slope region (°)
& 4 e o [ BM
& - HiE BM @) » Al DK
RN 2r g -+ Kl DK =
3) = k) MK
R - KBMK & a R WIK
& F ~ ERmwIK B it
=z
2 =
& B2
o ! ZQ
gg 0 | | 1 | {a 3
I ~ 5 1
L &
B 0-500  500~1000 1000~1500 >1s00  BR =
g i 84> X Distance region (m) HI*T 7 HE Elevation 3 Slope #*}Ji® Distance
2
Fig€ 2 Changng trends of [CTatX ili resewvoir supvatersheds
2(2)

ht®? //www ecologjca cn



12 B 5277
13 ”» <« 2 15’ ° 13 ”»
« ”
9 b °
2(3) o ,
3 2
b b )
13 2
b b b
3 ” . « ”» 43 ”»”
’ b b
. s 500 ~1000™ s
; 1000 ~1500™ ,
o b b
b
43 2« ”»”
o b A b
<« 2
b o
y « 2« 2
o . 2 ( 4 ) b
100 ~
[ © @4 Orchard land S 400 o AL BALR CODer
_ ® fkith Forest land E » BB TN
‘5 80 — = W TP
z : 8 300} @ i
P 52
® g
E 8 ol 5 ‘g’ 200 -
s & E
®e %2z
£ 20 - 3 100
o l !
O 1 1 1 - % 0
FiBM  KWDK  JREMK E5UL WIK = F#EBM  AMDK KA MK ERCH WIK
B3 PEREN REREBUE 2 AR . -
Lo ‘*ﬁjﬁ? f L ﬁT . B4 P F A A 4
i SNGHAR: SIDNCH T DRACT SN [PDNing (5 <A HeNRI Fig. 4 Changing trends of water quality monitoring data at Xili
subwatersheds )
reservoir subwatersheds
3 ,
« 2 [ 2 .
b
b °
b b b
. s 4 ,
4 o ’
3 2
b
. [ 2 .
« ” « ”
° b
4 2
5 2000 2001

ht® //www

ecojogica cn



5278 27
® o2~ 9 9=
= < @ ——2000
S g
= 1| =
& £
By ®
Mo , R
B3 s
W= E
x E 0 J
& IF .
% =
® -2 L § -1 L
= 0~40 40~80 80~120 >120 » 0~5 5~10 10~15 1520 20~25 >25
#% £ 43 [X Elevation region (m) ® 3 JE 43 X Slope region (°)
) .
O 2
2
£ To —e—2000 3 @ o 2000
7 -&- 2001 R = 2001
® =
& ®
Eq R
< ®
2~ - £ 1+
B 2 &
x =
& H
® ®
=] 3
b &
é 0 | B 0 | 1 J
0~200  200~400 400~600 600~800  >800 HAXE %G B Elevation 3§ Slope %} B H Distance
i 4y X Distance region (m)
5
Fgs5 Changing tandsof [C] atXili reservoirwatershed
5 (1 ) o , < Som , « 2
(13 2 R > 120m y (13 2 [13 2 y
(13 ” y [13 2
. . 2000 2001 ,
[13 2 [43 ”»”
b o
b
5(2) . 15° , “« o7 ,
2000 2001 , , « » N
. 15 © , 0 « 2
“« 7 , 2000 2001 , < 7 o
“ 2 “ 2
b o
(13 2 (13 2
b b
[13 9 2 [13 2 2
M b
5@3) o 2000 2001 , 400 ~ 600m
b b
[13 2 [13 2 . y 2001 [13 2
2000 , o
5 (4) ~ b

ht®? //www ecologjca cn



12

- 5279
2000 2001 “«7 . 7 .
, 2000 2001
o
2000 2001 .
5
9 b
~
<« ” « ”
o
b
o
o 2
b o b 9
« 2
o b
« ”» 43 ”» 43 ”» 43 ”»”
9
« »
9 ° b
9 ° b
« 2
o b
« ”»
b
b
o
. » 2000 2001
« 2 « ”
b b b
9 9
o 2 A
3 , .
« 2 « ”»
b N
o b A
9 ~
b o

R eferences

[ 1]

[ 2]

[ 3]

AsPnal]l R Pearon [) Integrated 8cographica] assessnent of envjommenta] conditon in water catchmmt; Linking Jandscape ecojogy
enviromm enta | mode |ing and GIS  Joumal] ()fEnVirormcntalManagqnm’t 2000 59 299— 319.

LiJR ChenLI) GuoXI) eta] Effctsofland use sucture on non pojnt source pollution China Environment] Sciencg 2000 20(6). 506
—510

ChenL) FuB J Zhang8 SR eta] (Compamtive sudy on the dynamics of nonpoint poJution in a heterogeneous Jandscape  Acta Eco g ica
Sinicg 2002 22(6). 808—816

YangG [ Ho FH LuCM eta] The sudy on baseflow estinaton and assessnent in SYAT - [uche basin as an exanpje Progress n
GeogrPhy 2003 22(5). 463—471

GaoQX LiT Review on nonpoint source mnoff quality sinulation madels in foreign cities Safety and Enviromenta] Engineering 2003 10

ht®? //www ecologjca cn



5280

27

[ 13]

[ 14]

[ 15]

[ 16]

[ 17

[ 19]

[ 20]

[ 21]

[ 24

4. 9—12

7Zhang LN LiX B Wang 7 E eta] Swudy and application of ¥ AT mode] in the Yunzhou reservoir hasin  HYdwo kgy 2004 24(3), 4—8
X ngK ); GuoH 9 SunyY E eta] Sinulaton of non point source poljuton n J[.ake Di@an pasin hased on HSPF mode] China Environm enta]
Science 2004 24(2). 229—232

Yangl, MaKM Guo QI eta] Impacts of the Uthanizaton onwaters non pojnt source polution Envirommenta] Sciencg 2004 25(6). 32
—39

Allan J B} Erickon D [. Fay ] The influence of catciment Jand use on stream nte€rity acossmultPle spatia] scales Freshwater B iology 1997
37 149—161

Towvnsend CR Do¢ dec S Norris R et a] The influence of scale and go€raPphy on relatonshiPs beween stean canmunity composition and
landscape Variable:s description and Prediction  Freshwa ter Biology 2003 48 768— 785.

Fohrer N Haverkanp § EckhadtK eta] HYdwolgic Response © [and Use Changes on the CacchmentScale PhYs Chem Earh (B), 2001
26 577—582

Johnson [L B Richards¢ HostGE eta] [andscape nfluences onwater chemistry nM idwestem strean ecosystems Freshwater Bioj8y 1997
37 193—208

ChenLLT) LiJR GuoXI) eta] Tempom]and spatia]chamrcteristics of surface water quality n JiyunR iver Environmenta]Sciencg 2000 21
(6): 61— 64

FerrierR ¢ EdwardsA ¢ Himst) eta] Water quality of Scottish rivers spatia] and tempom] tends The Science of the Tota ] Env jonment
2001 265 327—342

YonselerR A Benfield E I ValettHM RelationshiPs heween Jand usg spatia] scale and strean macrojpveriehmte communities Freshvater
BiolgY 2001, 46 1409—1424.

Buck() Nvy®iDK Tovnsend CR Scaledependence of Jand use effects onwater qual ity of streams jn agricu]um | catchments Enviroomenta]
Pollution 2004 130, 287—299

Mou PR WangQ( HersheYAE et al Land,usg strean order and stream water Physica] and chemica] qualities Actak cologica Sinica 2004
24C7); 148 —1492

Zhan@H'Y Wan | A Practica] approach of ecojogjca] oPtin izing ofmountin landscape hased on GB Research of Soi] and Water Consewaton
1999 6(4). 69— 74

7Zhang H Y WangY I, Ecolgical optinization of landscape i |and resource exp}oitatiorzl overview of the methods Earth Science FFonters
(ChinaUniversity ofG eosciences  Beijing) 2000 7( SUPPl ) 112—120

LiWE WargY [, Jiang€YY eta]l SPatial appoaches 10 ecolcgical mgulation jn urban areag A case in Shenzhen Acta Ecojgica Sinica
2003 23(9). 1823—1831

FuB J ChenLLI) MaKM The effect of Jand use change on the regonal envirooment i the Yang uangou catchment i the [ oess P Jateau of
China ActGe®mPhy Sinicg 1999 54(3) 241—246

1eiX Z Chen X M ZhaoW Q Study on the conto] capacity of forest system for non pointpolution Chongding Environenenta]Sc iencg 2000
22(2). 41— 4.

LiWY YuXX MaQY eta] Analysis to influence ofwater conservation forest inM yun reservojr onwater quality Science of il andW ater
Consewvation 2004 2(2). 80— 83

ChenLI) FuBJ Xu]JY eta] [ocatonweighed landscape contrast inda:< a scale ndependentappmwach for [andscape Pattem evaJuation hbased

on« Source Sink  ecojogica] Processes  Acta Ecojogica Sinicfl 2003 23(11) 2406—2413

, . . . , 2000 20(6): 506~510
. . . . , 2002 22(6). 808~ 816
, , . SVAT — . , 2003 22(5); 463~ 471

ht®? //www ecologjca cn



12 — 5281

[ 5] . , 2003 10(4) 9~12

[ 6] , , , —— SVAT
. 2004 24(3) 4-8

[ 7] , . . HSPF . 2004 24(2). 229~232

[ 8] . . . 2004 25(6) 32-~39

[ 13] . , , . 2000 21(6). 61~64

[ 17] , HersheY A | 2004 24(7): 1486~1492

[ 18] GB . 1999 6(4): 69~74

[ 19] . . 2000 7( Y 112-120

[ 20] . . . — ., 2003 23(9); 1823~ 183l

[ 21] . — . 199 54(3):
241 ~ 246,

[ 2] , . . 2000 22(2). 41~44

[ 23] . . . 2004 2(2); 80~ 83

[ 4] , , , R e , 2003 23(11); 2406
~2413

ht®? //www ecologjca cn



