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Fig.1 Spatial distribution of sampling points and
land use in the study area
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Tab.1 Selected landscape indices and their

corresponding ecological significance
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Fig.2 Spatial and temporal distribution of water quality parameters
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Fig.3 Area proportion of different land use types at different spatial scales
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Tab.2 Variance explanation rate for each sorting axis of the redundancy analysis
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Fig.5 Redundancy analysis of the relationship between land use and water quality



40 546 55 1 K&

P

AN

2025 4 1 H

24.2 EWAE R B G K5 AR A X P Spear-
man FH 2 T (B 6) SRR, AN ] ROBE R % i X 5
IR IRE S K AR AR 2 LB — A G . FK
11 000 m 24222/ [X )y CONTAG 5 NH,-N 247 IE
FHS %, i NP.PD.LPI.LSI. SHDI 5 H: 4 /K Jifi 2 [
KEIH AN . ~FKHI3 000 m P12 10 X 4 %
SRS SRR ECE K TR AR Z [ R 2 IUAR G . Ak
11500 m 24228 ph X P LSI 5 NH,-N TN E A5 IEAH ¢
£ SHDI 5 NH,-N. TN B A 1A %1% : LPL 5 NH,-N
I A, H 5 KRR AR 2 18 B Ok RIHMER &
B A RE , LPLARR A RS S T HUAE E , LPLA UK,
NS 7K 5T I T PEAR FE RO, NH,-N K BE AR K, ik
FNBE A TIN5 G R AR o 0 oA SR 48
B 5 7K T ) R IR A AE B AR ORI AN 2 M, W NP 5
PD 43 7] % 715 55 UL RM A3 P R S 0 S i k , FE 5K i 22
[E1B NS S i 27 3 8

3 itig

3.1 EithF A RBIX K RAIF 0T

R IS 5K 5 B3 A G, A Z AR
£ ok K 27 3] E A1 (Shen et al, 2015; Mello et al,
2018; Zhang et al, 2020) , {H — 3% ¢ & 1) f f£ 25 B R
FE G AR T 48— G518 (TRARSE , 2018) o YL I3k 1) Jd AR
P VI 5 A B0 R 1R 23 9 3 B b R R R 2 1]
I PE B 2 T 80T 7 45 -5 7 CRIFFRSE,2022) 6
T RDA 43 # R B, 30 ) 6 7K o A e %6 d e 11
2% X 24243 518 10003 000500 m, 17 25 1 4 2%
(2022) 5% AT Y5 23 HiUBHF 9 R IAZ 38~ AR S 6T 7K 5 F)
il R 2 T E K, K S A U 9 200 m % v
X, F KB EAR BN 5 km G2 X, Rk 45 (2022)

G
Q?’ S ﬁ
© B (S PR

PD
LPI

LSI

CONTAG
SHDI
COD,,,
NH-N

™
) TP
F27K 11 000 m 2 ARZEH X

*FKIH13 000 m 422 X

RUT 5 IR 25 1 M /K R, R LK 7K R B8 i e K F 2 4
ZEr X 91000 mo 4R JE TS (2020a) X 5] T 5%
AH b R FH 0T 7K 5 78 A A R 236 it v T IR IEORUBE AN
PR B R X (3 000 m) s £ — #7455 (2021) KL+ #h
R FH AET] 2 2 v X o RFE 184 K, o 7K B R g e i 5
18K S kN A8 U Y, i R X KRR R R LA
JRUPEE S35 R R, R Kl A R 1 RRE N 2 K R L I
RINE 5 {ELROPE R0NE 1) 82 Jp P A 45 o — R i DA 4% ffl
ZHOK R ZE GRS ,2020b)

43 BT R BURE 7 DX N X6 7K R AR R i 0 2%
X R KA AN [ T R AR e AR, 5 R IR T gk R
P22 5, 5 30022 5 1 D IR R 0 9 IXC (1 e A 4 3
S ARG %, t B3 ] an A [ g2
X A= Bl ) 2 R0 2 DK A B O B, R R Hb B
FIN AN [F] R 7 A AT &R A R K R
DUANTR, BRI 2 Ah, e X AR ik Bt 3,
FH T840 KA AL T 7K, 78 100~1 000 m REE A -+
Hi R FH 28 B 351 R K A, A 45 -t R 28 8 5 7K IR
DL 5% 2 LU , SOTE S5 20T 55 Hh B o B A 0 1)
KA 555 RIS 5INAS[R] R 3 e o R I 2 e R
S 180 7K 5 M D B V) B K b R g Ok
T 7K 5 14 5 10 8 RN R
3.2 EMEF/FTKERH R

SOV o8 Ik 78 AN [R) 2 8] R b ) 50U b A3
77 1) TE B AR AT X 7K BT 7 AR 5 (Amiri & Na-
kane,2009) , K| M 5 S M JR) -5 7K i 2 T8) FRTIEG 3 2
S0 KT B R B S AR S AA] 75 K B s A ik R
A AR BT bR >k 8 57 SO R 5 7K 5 A] B 3R 9
Gy AT F R LB, S % S AR A R ORI 55
2012) . B 1% (2019) K B 50 PD (BEH 25 ) |

&S =
& © DS TR

HiliZK 1500 m 4222w X

%, P<0.05; **, P<0.01; ***, P<0.001.
El6 ARMZRETKEIERSSMUEHHEXES

Fig.6 Correlation analysis of water quality parameters and landscape indices

at different temporal and spatial scales
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Effect of Land Use Pattern on Water Quality in Bosten Lake
at Different Temporal and Spatial Scales

HU Conggiao!, Dilinuer- Aji* 2, LI Ruxia', WANG Xiaolan!, Yusufujiang - Rusuli®

(1. School of Geography and Tourism, Xinjiang Normal University, Urumqi 830054, P.R. China;
2. Key Laboratory of Lake Environment and Resources in Arid area of Xinjiang, Urumqi 830054, P.R. China)

Abstract: Limited water resources in arid regions is an important factor constraining development of
social production and human life activities. Bosten Lake, the largest inland freshwater lake in the arid
region, has contributed greatly to maintaining ecological security and promoting economic development.
In this study, the impact of land use patterns on the water quality of Bosten Lake was revealed at different
space-time scales by combining redundancy analysis (RDA) with Spearman correlation. Our aim was to
provide a reference and data to support effective protection of water quality and ecological management
of the Bosten Lake basin. The study was based on Google Earth remote sensing data (2020) and water
quality data measured in the normal season (September, 2020), wet season (June, 2021) and dry season
(October, 2021) at 23 sampling points of Bosten Lake. Areas within radii of 100, 300, 500, 1 000, 3 000 m
to the sampling points were set as the buffer zones, which were then overlaid with land use data to obtain
the area proportions of different land use types within the different spatial scales. Six land use types were
delineated, including cultivated, woodland, grass land, water area, construction land, and bare land.
However, woodland and construction land were not included in the analysis because their areas were less
than 0.4% of the total area. Results show that: (1) The concentrations of COD,,, and TN in Bosten Lake
were abnormally high, exceeding Class III standards for surface water at 21.7% and 55.1% of the
sampling points, respectively, indicating that TN and COD,, were the primary pollutants. (2) There was a
significant correlation between land use and water quality within five of the buffer zones. The buffer
zones with radii of 1 000, 3 000 and 500 m in the wet, normal and dry seasons best explained water
quality with explanatory rates of 40.0%, 35.6% and 31.1%, respectively. (3) Landscape heterogeneity and
fragmentation increased with spatial scale. (4) Among the four land use types, cultivated land was the
primary source of water quality deterioration, followed by grassland. Although grasslands can play a posi-
tive role in purifying water, inappropriate management has allowed pollutants to enter the water. (5) In
terms of the landscape pattern indices, landscape shape index (LSI) correlated positively with NH;-N and
TN, and there was a significant positive correlation between the Shannon-Wiener diversity index (SHDI)
and NH;-N. This indicates that increased landscape fragmentation leads to deterioration of water quality,
but there is a large uncertainty in the correlation between LSI and water quality that will require further in-
vestigation. Analyzing how land use affects water quality in Bosten Lake supports the formulation of ratio-
nal water quality protection measures and enhances sustainable resource utilization.

Key words: temporal and spatial scales; land use; landscape pattern; water quality; Bosten Lake



