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Tab.1 Landscape types and best-fit raster unit sizes for each type in Qilu Lake basin
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Fig.2 Annual variation of the water quality parameters in Qilu Lake, 2005 - 2015
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Fig.3  Landscape classification of Qilu Lake

basin in 2005, 2010, 2015
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Tab.2 Dynamic change of each landscape type in Qilu Lake basin

=W 2005 AET AL/ 2010 AFME AL/ 2015 4EMAL/ 2005 - 2010 4E 2010 — 2015 4F 2005 — 2015 4F
2 hm? hm? hm? T AL A% 4k / hm? WAk /hm? AR L/ hm? /%
7K H 9331.20 8927.01 8782.02 —404.19 -144.99 -549.18 -0.59
o 6100.11 6288.84 5854.68 188.73 —434.16 —245.43 -0.40
Il b 733.86 727.38 702.27 -6.48 -25.11 -31.59 -0.43
7K 35 3792.42 3824.01 2511.00 31.59 -1313.01 -1281.42 -3.38
WV 1 0.00 0.00 1432.08 / 1432.08 1432.08 /
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HE AR 1054.62 1110.51 683.64 55.89 - 426.87 -370.98 -3.52
AR 10831.32 10845.09 11137.50 13.77 292.41 306.18 0.28
R i 2771.01 3056.94 3647.43 285.93 590.49 876.42 3.16
] FH Hb 240.57 105.30 142.56 -135.27 37.26 -98.01 -4.07
Bt 35499.87 35499.87 35499.87 0.00 0.00 0.00 0.00
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Tab.3 Variation of the landscape pattern indices in
Qilu Lake basin, 2005 - 2015
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Tab.4 Variation of the landscape pattern indices

for each landscape type

oM AT ER 2005 4E 2010 4 2015 4F
TR AR 9331.20 8927.01 8782.02
K B Yo 5% 0.2648 0.0845 0.0845
TFEHBEH A 99.2681 297.5670 292.7340
M AN 13.6465 11.7762 12.3780
RAERE 88.0876 89.6345 88.9267
250 ] FR 6100.11 6288.84 5854.68
7 B e 0.5380 0.5239 0.4958
FHBESRTAR 31,9377 33.8110 33.2652
i TE k48 %1 22.4598 22.3785 21.9942
RERE 74.9194 75.3501 74.8687
Z5 I TH FR 2771.01 3056.94 3647.43
H R KRBIHIEH 1.4375 1.9942 2.6856
" B e 2 B 0.6451 0.6000 0.5634
A THEEEEA 121005 14.3518 18.2372
b TE AR A 21.0085 20.6992 21.3704
RAERE 65.1896 67.3670 69.0001
K R AL 3792.42 3824.01 2511.00
0 HORBEHAEEC 10.6829 10.7719 7.0733
” NN 4.3358 3.6087 6.0804
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Tab.5 Correlation coefficients between landscape pattern indices and water quality parameters

LD HAE SN AR AR ERTE R AT AR MERE a % W i

I R BE PR 5L -0.153 -0.371 -0.651 -0.892 -0.607 -0.994 0.848
BE P 25 i -0.755 -0.882 -0.008 -0.973 -0.976 -0.690 0.306
- 34 BF Y i AR 0.734 0.868 0.039 0.980 0.969 0.712 -0.335
TE R 48 % -0.938 -0.836 0.873 -0.266 -0.659 0.304 -0.688
F-513;:3 0.514 0.693 0.318 0.996 0.861 0.880 -0.586
REH 0.972 0.895 -0.810 0.377 0.742 —-0.190 0.598
o) BE AR AL -0.101 -0.322 -0.690 -0.867 -0.564 -0.998* 0.874
EZE X CEiE -0.024 0.201 0.775 0.798 0.457 0.998* -0.928

W MRRAE 0.05 KGR | 83 AH G MO R B 0.8~ 1.0 AR IR A G ,0.6~0.8 R HRAHE,0.4~0.6 AP EREM,0.2~0.4 B5

AAIE,0.0~0.2 RN H BTG

Note: “ % ” significant correlation at the 0.05 level (bilateral); Correlation coefficient: 0.8 — 1.0 extremely strong correlation, 0.6 — 0.8

strong correlation, 0.4 —0.6 moderate correlation, 0.2 — 0.4 weak correlation, 0.0 — 0.2 extremely weak correlation or no correlation.
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Tab.6 Correlation coefficients between landscape pattern indices and water quality parameters for each landscape type

SO A Eig i BA S AR AL RN IR A AR TR AR g %W
AT R -0.720 0.741 -0.058 -0.984 -0.964 0.888 /
Bt b 2% i -0.873 -0.960 0.198 -0.905 ~1.000* * 0.976 /
K H TE k45 £ -0.982 -0.999* 0.497 -0.725 -0.952 0.995 /
- 35 3 He AR 0.884 0.966 -0.219 0.896 1.000* * -0.980 /
RAERE 0.999 " 0.982 -0.624 0.611 0.894 -0.968 /
F YT AR 0.420 0.877 ~0.963 -0.491 ~0.064 -0.144 /
Bt e 7 i ~0.342 -0.544 -0.491 -0.963 -0.749 0.596 /
it JE R AE % -0.178 -0.394 -0.632 -0.903 -0.626 0.451 /
S 4 Bt e i B 0.976 1.000* * - 0.467 0.748 0.962 -0.998* /
RERE 0.805 0.652 -0.974 -0.011 0.424 -0.603 /

ZE R TH FR 0.334 0.537 0.499 0.96 0.744 / 0.735

B L% i -0.563 —-0.734 -0.261 —-1.000" -0.89 / -0.537

—— Fﬁti?ﬁk%“ﬁ%ﬁz 0.458 0.646 0.377 0.989 0.827 / 0.636

S H B B T AR 0.376 0.574 0.459 0.972 0.773 / 0.703

NN - 0.447 -0.235 0.97 0.465 0.034 / 0.998*

RAERE 0.582 0.749 0.24 1.000* * 0.9 / 0.519
F YT AR 0.006 -0.218 - 0.764 -0.808 -0.472 / /
K5 e R BEHLFE 5L 0.006 -0.218 -0.764 -0.808 -0.472 / /
JE AR T8 %L -0.272 -0.049 0.908 0.622 0.221 / /

e x PRERAE 0.05 KT CRUID b 3 AH G MO R 8K 0.8~ 1.0 S ARAH G, 0.6~0.8 R AH C,0.4~0.6 AP SR EAEE,0.2~0.4 5

A5, 0.0~0.2 Fem M 55 40 & 5 JEAH 56 .

Note: “

* ”significant correlation at the 0.05 level (bilateral); Correlation coefficient: 0.8 — 1.0 extremely strong correlation, 0.6 — 0.8

strong correlation, 0.4 — 0.6 moderate correlation, 0.2 — 0.4 weak correlation, 0.0 — 0.2 extremely weak correlation or no correlation.
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Relationship between Landscape Pattern Changes and Water Quality

in the Qilu Lake Basin of Yunnan Plateau

PU Jun-wei, ZHAO Xiao-qing, GU Ze-xian, LU Fei-fei, ZHENG Tian-tian,
GAO Xiang-yu, CHEN Jun-xu, YI Qi

(College of Resources Environment & Earth Science, Institute of the “Belt and Road” Strategy,
Yunnan University, Kunming 650500,P.R.China)

Abstract: Qilu Lake is one of nine plateau lakes in Yunnan Province. In recent years, increased human ac-
tivity has changed the original landscape pattern and water quality in the Qilu Lake Basin has declined. In
this study, we explored the relationship between changes in landscape pattern and water quality using
Pearson correlation analysis of landscape pattern indices and water quality parameters. The results provide
a scientific reference for ecosystem protection and watershed management. The evolution of landscape pat-
terns in the Qilu Lake basin from 2005 to 2015 were analyzed using GIS and remotely sensed data collected
in 2005, 2010 and 2015. Water quality parameters (CODy,, BOD;, TN, TP, NH;-N, Chl-a and SD) were
provided by the Yunnan Province Environmental Monitoring Center. Results indicate: (1) Water quality in
Qilu Lake was poor during the period 2005 — 2014. Among the seven water quality parameters, TN,
CODy, » BOD; and Chl-a increased significantly and NH3;-N, TP and SD fluctuated widely. While water
quality improved in 2015, it did not meet Grade V standards. (2) The primary land uses in Qilu Lake ba-
sin are forestland and farmland, together accounting for 76.95%, 76.54% and 74.53% of the total area in
2005, 2010 and 2015. Over the ten-year period, the area of construction lands increased by 876.42 hm” and
lakeside wetlands by 1432.08 hm®, while water-covered areas decreased by 1281.42 hm?” and farmland by
794.61 hm?®. The degree of landscape aggregation increased, slightly reducing heterogeneity. There was no
obvious change in diversity or uniformity. Human activities had a large impact on land use. (3) The aggre-
gation of paddy field, dry cropland and construction land increased, exhibiting a positive correlation with
water quality parameters, except for NH;-N. Water-covered areas were negatively correlated with NH;-N
and COD,,. Paddy fields and construction lands were the main drivers of water quality deterioration in Qilu
Lake and non-point source pollution from paddy fields was the primary pollution source for Qilu Lake.

Key words: landscape pattern; Qilu Lake basin; lake water quality



