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Response of Inflow Water Quality to Land Use Pattern in Northern Watershed

of Lake Erhai
XIANG Song,PANG Yan" ,CHU Zhao-sheng, HU Xiao-zhen,SUN Li, XUE Li-giang

(Research Center of Lake Eco-Environments, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: The inherent relationship between land use pattern and inflow water quality is essential for nonpoint source pollution study.
Response of inflow river quality to land use pattern in Northern part of Lake Erhai Watershed was analyzed in aspects of land use
composition and configuration using spatial analysis and statistical analysis methods. The results indicated that as land use composition
indexes, average slope and vegetation area percentage had significant relationship with TN and TP of inflow rivers. As land use
configuration indexes, patch density, patch density of agriculture land and landscape shape index of water had significant relationship
with TP and NH," -N of inflow rivers. Response of inflow river quality to land use pattern was better at class level than at landscape
level. Water quality response indicators were TP in rainy season and NH, -N in dry season, of which regression adjustment coefficient
R* was 0.761 and 0.978, respectively. Response of inflow river quality to land use pattern was better in dry season than in rainy
season, and the water quality response indicators were TN, TP and NH, -N. Improving vegetation coverage and agriculture land
intensive degree and avoiding human disturb to natural water area especially in dry season were suggested in nonpoint source pollution
control of northern watershed of Lake Erhai Watershed. Later research on relationship between land use configuration and inflow river
quality should better be at class level.

Key words : northern watershed of Erhai; inflow river water quality; land use pattern; stepwise regression analysis
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Fig. 6 Land use spatial pattern within the subcatchment at class level
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Table 2 Pearson correlation analysis between land use composition and inflow river quality
FI UNTIECEZR CON ARG VEG WAT OTH SLOPE
COD 0.790 0.718 -0.631 0.112 -0.049 0.025
T TN 0. 300 -0.181 -0.795 0. 103 0.886 " -0.891"
TP 0. 819 0.517 -0.651 0. 501 —-0.047 -0.105
NH," -N 0. 068 0. 095 0.022 0.010 -0.114 0.416
COD 0. 700 0. 838 -0.383 -0.018 -0.332 0.333
= TN 0.492 0. 053 -0.912" 0. 085 0.811 -0. 866
B
TP 0. 654 0.235 -0.968 " " 0. 144 0. 682 -0.788
NH, -N 0. 305 -0.208 -0.233 0. 853 -0.010 -0.140
1) = fURAE 0. 05 BIKF T BEMK, = = fURAE 0. 01 KT BHEAAL
R3O KBRS L F A B 4 53 Y M iz AR B
Table 3 Regression models between inflow river quality and land use composition
F KGR B [RH 7 R P R Sig.
[ES TN SLOPE TN =3. 607 - 0. 167SLOPE 0.793 0.724 0.043
CE TN VEG TN =8. 189 -0. 128 VEG 0. 831 0.775 0.031
1=
TP VEG TP =0. 126 -0. 001 VEG 0.936 0.915 0. 007

2.3.2 AWK BT 5 A bR FH A5 TR R 0 OC 2
(1) FOUAF T AW /K 5T 5 b A1) ]2 18]
IR OC R
FOMKSET 24 2 K 005 1, AT AT
DK 5T 5 b R 23 [R) 4% JR) 1Y) Pearson AH G 434
GERWAR 4. TZ 4 KR bR S T - b A =

RS SR AR DG PR 5 R 2. 5228 NH, -N 5 BE s %
JE(PD) fEE R EIEAH K (r=0.9).

FOWZKE T, 51 AMER K 0. 05 B, AWK
J 5 - iR FH 25 TR A o B4 W B TR 36 S5 TR,
ZENH, -NXFBEBRE BE (PD) 0 7 3, e K i b
EEN N TE S

F4 EVKETNBATRARS L F A2 EHE S Pearson X M7

Table 4  Pearson correlation analysis between land use spatial pattern and inflow river quality at landscape level

N KGR PD LPI LSI COHES CONTAG SHDI
COD 0.214 -0.247 -0. 065 -0.324 -0.570 0.597
e TN 0.391 -0.759 -0.464 -0.482 -0. 650 0.676
TP 0. 601 -0.412 0.085 -0.635 -0.817 0. 805
NH, -N 0.038 0. 402 0.583 0. 176 -0.094 0.043
COD -0. 006 0.023 0.029 -0.101 -0.307 0.337
CE TN 0.371 -0.821 -0.565 -0.535 -0.716 0.762
L=
TP 0.413 -0.836 -0.557 -0. 605 -0.792 0. 841
NH, -N 0.900 " -0.282 0.513 -0. 687 -0.735 0.641
1) = fRFELE 0. 05 KT T BEMK
x5 FIKFTNEAGR KB L F] = B8 5 890 M2
Table 5 Regression models between inflow river quality and land use spatial pattern at landscape level
A UNTIECEZR AAs =7 R P R Sig.
BZ NH, -N PD NH, -N = -0.053 +0. 041PD 0. 81 0. 747 0. 037

(2) BRI /K BT 5 A ) FH 23 )
& RO 5

FADKFT Y B E KR 0.05 B, A5
WK S = R 23 (8] 4% JR) 9 Pearson #H &4 43 Hr
ZERIF 6. WZE, TP 54l FH HLBF % & ( PDagr)
FEERFIEAM G (r=0.906). 22 NH, -N54

FH Hb BE He 5E B8 B ( COHESagr ) F1 7K 4 JE IR 5 %%
(LSIwat) fF7fE B3 AHSC (r = = 0.95 I r =
-0.992) , 57K {4 K BE B8 %4 ( LPIwat ) FIAE B i
KBEHFEEL(PDveg ) £7-7F i & IEAH I (r = 0. 881 Fil r
=0.954). HEIRbr5 AW 5K B R A
TN
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Table 6  Pearson correlation analysis between land use spatial pattern and inflow river quality at class level

sl K E A8 bR PDagr LPlagr LSlagr COHESagr PDcon LSIcon COHEScon  LPIcon PDwat LPIwat
COD 0.701 -0.614 -0.001 -0.284 0. 088 0. 159 0. 063 0. 260 0. 163 0. 155

& TN 0. 124 0. 147 -0.430 -0.074 0.770 -0.116 -0.097 -0.188 0.748 0. 067
TP 0.906*  -0.776 0.093 -0.625 0. 349 0.229 0. 152 0.363 0. 500 0.534
NH; -N 0. 467 -0.649 0. 687 -0.388 0.319 0. 845 -0. 657 -0.413 -0.123 0. 108
COD 0.610 -0.614 0. 094 -0.169 -0.233 0. 158 0. 091 0.312 -0.156 0. 038

[CE TN 0.212 0. 089 -0.529 -0.043 0.638 -0.223 0. 044 -0.027 0.716 0. 047
TP 0.356 -0.047 -0.526 -0. 108 0. 549 -0.241 0. 151 0.123 0.702 0.112
NH, -N 0. 806 -0.756 0.457 -0.950" 0.741 0.528 -0.072 0.102 0.734 0.881 "

5 KRR LSIwat  COHESwat  PDoth LPlIoth LSloth  COHESoth ~ PDveg LPlIveg LSlveg COHESveg
COD -0.240 0.419 -0.427 0.108 -0.350 0.616 0. 466 -0.224 -0.082 -0.276

e N -0.411 -0.420 0. 041 0.865 -0.746 0.745 0.254 -0.780 —-0.455 -0.748
TP -0. 606 0.584 -0. 069 0.064 -0.219 0.439 0.785 -0.379 0.071 -0.462
NH, -N -0.345 0.377 -0.631 -0.281 0.217 0.292 0.375 0.412 0.577 0.365
COD -0.010 0.510 -0.521 -0.149 -0.157 0.426 0.303 0. 049 0. 008 -0.004

i TN -0.342 -0.345 -0.008 0.875 -0.836 0.824 0.266 -0.837 -0.561 -0.810
TP -0.354 -0.193 -0.021 0.801 -0.827 0. 829 0. 351 -0.843 -0.557 -0.833
NH, -N -0.992**  0.588 0.384 -0.137 0.237 -0. 056 0.954 % -0.251 0.512 -0.349

1) #= fRFRAE 0. 05 B/KFET BEMIE, = = fCRAE 0. 01 KT BEME

RRKET, 5l ABERAN 0. 05 B, AT I K
J 5 bR FH 2 (R A% 53 04 e i A RS AN 3¢ 7 FiF s, T

75 TP XAl H M BE B 2% i ( PDagr ) M N ¢ & 5%, 5
ZENH, -NXF AT ARG EL (LSTwat ) IR L] 6 Z2 5.

F7  LBOKFETNERRKRI L H B 2= E4% 509 E 3 E 5

Table 7 Regression models between inflow river quality and land use spatial pattern at class level

Y VNG A e 75 R? A% R Sig.
LES TP PDagr TP =0. 007 +0. 053PDagr 0.821 0. 761 0. 034
22 NH, -N LSTwal NH,” -N =0. 537 - 0. 014LSIwat 0.983 0.978 0. 001
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Fig. 7 Relationship between in-flow water quality and precipitation in different seasons
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