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Water Quality Response to Landscape Pattern at leferent Spatial / Scales 1n

Baihe River i in the Upper Reaches of-the Miyun Resel;vmr
ZHANG, Wei- wel LI Xiao-na , WANG. Chao Z’HA‘O Chun- -qiao, SHI Rui- shuang

(Beljmg Resedrch & Development Center for Gmsa."{;ld 'Envlronment Beijing Academy of Agnculture and Forest Stienee’;” Bel]mge‘
100097, China)” ¢ / ¥ o ol

Abstract: Understanding the quantitative re];atlonshlp_llbetween multi-scale landscape pattern and water quality is of important
theoretical significangefor rational landscape conflguratlon and non-point source pollution” control. Using water quality data at nine
momfarmg sites og the Baile“River in the upper reaghes| of. iHe Miyun Reservoir in Beijing, a correlation analysis and a multiple
stepwise regressmn were used to determine thé effects of Lhe lari'Jscape characteristics on the water quality at different riparian buffer
zone'scales (100, 200, 300, 500, and 1000 m). The results showed that the impact of the landscape pattern, composed of both
landscapé composition and configuration, on the surface water quality, varied significantly with spatial scales. The landscape
characteristics for the 300 m and 100 m buffer zones appeared to have slightly greater effects on the water quality index TN and TP,
respectively. The patch density of cultivated land and the aggregation index of grassland were recognized as the dominant indices
influencing TN for the 300 m buffer zone. The area proportion of rural residential at the 100 m buffer zone was the dominant index
influencing TP. It is very important to optimize the landscape pattern within a 300 m width of a riparian buffer zone. In particular, the
reasonable allocation of cultivated land, forest, and grassland, to improve the connectivity and aggregation of agricultural landscapes,
and the control of rural residential areas and pollutant discharge along the river bank, will enhance the ecological function of the water
quality of the Baihe River in Beijing. This will ensure drinking water safety from the Miyun Reservoir.

Key words :landscape metrics; water quality; riparian buffer zones; spatial scale; multivariate statistical analysis
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Fig. 1 Location of the study area and sampling points
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Fig. 2 Definition of riparian buffer zones at different spatial scales
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Table 2 Correlation between landscape metrics at different spatial scales and average TN concentrations in the rainy season
SR ZEHh I /m
100 200 300 500 1 000
PAFRAC -0.564 -0.133 -0.723" -0.512 0.078
PD 0.488 0. 409 0.653* 0. 560 0. 580
CONTAG -0.318 ~0.309 -0.336 -0.386 -0.392
SHDI 0. 302 0.302 0.333 0. 384 0.388
PLAND gy 0. 646 * 0. 669 * 0. 689 * 0.578 0. 549
PLAND 4y, -0.218 -0.238 -0.270 -0.312 -0.300
PLAND 4y -0.140 -0.137 -0.095 ~0.010 0. 093
PLAND jis e 0.077 0.218 0. 265 0. 284 0. 286
PLAND ;4 -0.258 -0.173 -0.052 0. 098 0.135
PD 0.813* 0. 844 0. 905 ** 0. 806 ™ 0.796*
PD 4 0.587 -0.074 0. 055 0.325 0.431
PD sy 0.227 0.361 0. 402 0. 483 0. 494
PD yyopmres 0.226 0. 568 0.527 0. 496 0. 244
PD i -0.313 ~0.314 ~0.048 ~0.200 0. 180
ED gy 0.754* 0.709 * 0. 689 * 0.675* 0. 6695
ED 4y 0. 555 0.262 0.225 ~0.292 . 0445 .
ED 4y 0.228 0. 163 0.151 ' 0.165 oﬂaﬁ
ED yos e 0.071 07353 0. 350 0.332 0. 156
ED i ~0.290 —0/281 -0.277 ) - 04295 -0 g
AL ~0.394 ~0.304 ~0.263 4 ook “0.491 J
Al -0.401 -0/343 -0.344 720,379 _0. 439" 4
AT sy -0.191 2 -0.667" Y k0.5 ~0. 459,
ALyZhige 4 0.011 i —0.164 ' 4 @) 20148 0.566 [
AV g £ 4 0.041 0.016 %.021 A0rl40—
1) * #R P <0, 0§ « wlJR P <0.01, Fli, /f ‘;,I?*;' A ol P
- TaY) " 'd
‘ i %3 /T\r%] éiﬁJRFiith%Uﬂi?iﬁaﬁl 58T TP tE
i 'I: a"l Table.3  Correlation between ldndb(,dpe metn(,s__ddt dlffercnt _spatial scdles and average TP concentrations in the rainy season

- 100 200 300 500 1 000
PAFRAC 0.314 -0.533 -0.032 0. 009 -0.389
PD 0.156 0.313 0. 260 0. 089 0. 042
CONTAG ~0.091 ~0.144 -0.139 -0. 130 -0.183
SHDI 0. 093 0. 140 0.133 0.127 0. 185
PLAND g 0. 200 0. 184 0.176 0.175 0. 167
PLAND 4 -0.256 -0.254 -0.238 -0.229 -0.277
PLAND 0. 090 0. 169 0. 249 0. 344 0. 395
PLAND y 2 jpe 1 0.718* 0.531 0.511 0.421 0.287
PLAND 4 0. 062 0. 041 -0.032 -0.108 -0.127
PD 4y ~0.181 ~0. 401 ~0.447 -0.624 -0.471
PD 4 ~0.107 0.356 0. 306 0.116 0. 069
PD gy 0.663* 0. 638 0. 628 0. 436 0. 300
PD yyopores 0.303 0.137 0. 150 0.194 0. 383
PD ~0.091 0. 059 0.022 0.158 0. 056
ED ~0.057 0. 007 0. 036 0. 044 0.016
ED ~0.544 ~0.328 ~0.184 -0.121 -0.022
ED iy 0.221 0.280 0.304 0.320 0. 305
ED s 0.407 0.333 0.284 0. 256 0.312
ED i 0.170 0.193 0.171 0.078 0. 044
AL gy 0.543 0.570 0.534 0.522 0.520
ALy -0.080 -0.138 -0.153 -0.152 -0. 126
AL gy ~0.462 -0.338 -0.098 0.203 0. 496
Al e ~0.007 0. 180 0.115 0. 057 -0.508
AL g 0.212 0.257 0.205 0. 165 0.110




1 TR 8 2e K 2 L Ui ) R A SO0 AN [7) 243 i) RUBE S5 WL o) A5 o 4901
af 6 f 6
5t 3+
w7 o4 s
£ £ Y
£ a2t £ 3f % 3 ‘
g g 2t Q :‘ 2t °
Sl B 5 3 | |
1r o 1r ’
= = — ;
of L ok . T = oL . T =
30F 30 F 60 F
w25 ’ 251 50 F
& : 3
Z 207 E20f E awi
% & £ -
1S5+ = 15 ® 30 -
S ) N *
* 1.0 - E 1.0 | 3 20
(=]
= 05t Iﬁ E_T;I 05 | J 10
oL EI: = of - T = = ) S S
40 . s
o) 40t .
; T o ] .
g ! =
£ 30 E sf T £ wf
E g % -
2 ® ® m—:
5 20 | = 20+ ? .
3 0 I 3 20 O
15 10 F - 1 %
10 | ol
100 |
fp C e 99 '%l % y
D . 99 | &
g £ 2 E
T 20 ER |;| l;l é %
E S . | £
& E $ ° EI 98 I
3 10 97 °
97 |+
0} A . " 96 | X X X
99 | 99 100 |
T e
wo e TS . Lo o
S = X = 3 S st
2 : e « % % =
= ® Z 97t
2 5l by = l ]
% 9%
96 L 1 1 L 1 L 95 L L L L 1 L 95 L 1 1 L 1 L
1000 200 300 5000 1000 1000 200 300 500 1000 100 200 300 500 1000
ik X /m i X /m FppIX/m
B6 AEZEREXREKFHEHGIT
Fig. 6 Landscape metrics representing spatial configuration at the class level at different spatial scales
#®4 AEZERE TN TP )% TEIA5HT
Table 4 Multiple regression analysis of TN and TP at different spatial scales
IK R bR Zevh X RUBE/m [ =15 AR FrifEAL Beta P SE R Sig.
100 PD_#fHh 0.813 0.613 0.008
200 PD_#ih 0. 844 0.671 0.004
TN 300 PD_jﬂfﬂﬁ 0.792 0.884 0.001
AI_FHb -0.327
500 PD_Hf 0. 806 0.599 0.009
1000 PD_#ih 0.796 0.582 0.01
TP 100 PLAND_I % J& R 0.718 0. 446 0.03
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