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Response relationship between land—use change and water quality in Hongfeng Lake basin based on GIS

JIANG Chang', LIU Hong—yan'*, CHEN Zhu?, RAO Cheng', LI Zheng-dao?, YANG Tong—quan®, WU Pan'

(1.College of Resource and Environmental Engineering, Guizhou University, Guiyang 550025, China; 2.College of Agriculture, Guizhou Uni-

versity, Guiyang 550025, China; 3.Guiyang Management Bureau of the two lakes and a reservoir, Qingzhen 551400, China )

Abstract: In order to understand the relationship between land—use change and water quality in the Hongfeng Lake basin, Landsat TM im—
ages from 2001, 2008, and 2016 were interpreted using ENVI 5.2 and ArcGIS 10.2. This paper divides the research area into the following :

Water, woodland, farmland, grassland, construction land, and unused land. This is done using supervised classification and artificial correc—
tion, and the Spearman correlation analysis to evaluate water quality. The results indicate that Hongfeng Lake basin is dominated by wood—
land and farmland, accounting for more than 60% of the total area. The farmland, woodland and unused land have, over the last 15 years,

been converted to construction land and grassland. The decreasing area of the woodland is 10.68 km? or 7.30%, but the increasing area of
the construction land is 11.41 km?, or 36.11%. The data show that there is an evident positive correlation between the area of the construc—
tion land in 2001 and nutrition indexes such as TP, NH;-N and COD, indicating that the pollutants mainly came from industrial and domes—
tic activities before environmental treatment was carried out. In 2008, the nutrition indexes show a positive correlation with the farmland and

the construction land, not reaching a significant level, so the point and non—point source might be resultant of poor water quality. In 2016,

the correlation coefficients of the farmland with TP, NH;—N, COD and DO are 0.757%*, 0.750, 0.786* and 0.847* respectively, which indi—
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cates that agricultural non—point source pollution is the dominant contributor to Hongfeng Lake basin after controlling industrial and domes—

tic pollution, however there is a relatively small emission coefficient and water quality is only slightly impacted. Conclusively, the construc—

tion land and farmland are regarded as "sources", and the woodlands as "sinks".

Keywords: Hongfeng Lake basin; land—use type; ENVI; ArcGIS; water quality
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Figure 1 Picture of monitoring points and buffer zone
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Figure 2 Picture of land—use type and water quality change in Hongfeng basin in 2001, 2008 and 2016
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Table 2 Land-use type of the research area in 2001, 2008 and 2016

2001 4 2008 4 2016 4
- I 2 A
T /km? HeA1/% T A /km? L t/% T /km? FeA1/%
kiR 48.40 10.59 46.97 10.27 4791 10.48
B 162.66 35.58 158.21 34.61 154.05 33.70
B 66.01 14.44 66.23 14.49 75.66 16.55
Mt 146.33 32.01 147.91 32.35 135.65 29.67
R 31.60 6.91 36.42 7.97 43.01 9.41
ARAN I 2.16 0.47 1.42 0.31 0.88 0.19
Bt 457.16 100.00 457.16 100.00 457.16 100.00
% 3 2001—2008 £ 1 2008—2016 FEFF X + HuF) BT 5E FE (km?)
Table 3 The transfer matrix of land—use in research area from 2001 to 2008 and 2008 to 2016 (km?)
S — 2001 45 - Hh 1] FH 2S5
K35k s B Hih HB ES LR Akt
IR 43.20 2.96 0.67 0.46 1.11 0 5.20
bz S: 0.73 89.47 26.1 21.25 8.47 0.31 56.86
Bt 1.88 29.89 98.82 19.02 12.43 0.62 63.84
il 0.02 21.49 2234 20.66 1.29 0.21 45.35
R FH b 0.91 3.08 10.04 4.68 12.80 0.09 18.80
A FH b 0.23 1.02 0.24 0.16 0.32 0.19 1.97
A 3.77 58.44 59.39 45.57 23.62 1.23 192.02
Ak -1.43 1.58 -4.45 0.22 4.82 -0.74
2016 4+ HFIFHA 2008 T LIAVIE R
K35k s Hi Hih HB KA s Akt
K 42.62 3.40 0.61 0.16 0.18 0 4.35
bz S: 0.96 14.88 92.81 27.50 21.75 0.31 65.40
b 3.11 100.95 26.46 14.00 3.27 0.12 46.96
il 0.16 9.89 19.18 27.98 8.87 0.15 38.25
S aen:) 1.04 6.33 14.40 5.91 8.73 0.01 27.69
SR P H 0.02 0.20 0.59 0.11 0.21 0.29 1.13
Ry 5.29 3470 61.24 47.68 34.28 0.59 183.78
AR AL 0.94 -12.26 -4.16 9.43 6.59 -0.54
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AR 2 R BRI AR R 2016 4 <2008 4F <
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H. 2001 AEAR[R]RUEE B g 38 b 9 A 06 R B0 HAth £
Hi I FH S TRUAR L e ey , 10 BH 38 FH L S5 K 5B 3R 48 45
£ 2001 AEAYAASC R O 2, R E b T3k
() b A A TS Yl K /L BT R S I AR B
TURRVE o Bkl TP NH5-N COD ¥57E — B 1FAH ¢
FRR G 25 1E A e 22 0], A 96 2 800 il vl 350,757
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1F135-0.847 , LIAIR RE ek 5 TP NHy-N 14
KFH MRER 1.5.2 km F1 2.5 km i ,2001 2008
AEFT 2016 4FAH G R ECR /NI Y S AR 2001 4F <
2008 4F<2016 4, R BE A 1 km 5}, 2008 4£<2001 4f:<
2016 47, H. 2016 4F A [A) R b #kth i AH o 22 B0
fib - R 2R R o de i o 25 A 28w X TR G &
PR, Akt v R AR R, AR () S e (. DA A
2016 Ak Hb I A2 (A A b ThT 55 Y% R £ 4
DX P BTG YL X — 25 A 5 2D T R KA
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Table 4 Correlation analysis between land—use type and water quality parameters in 2001, 2008 and 2016

N 2001 4F 2008 4F: 2016 4F
IR bR 2SR - : - :
TP  NH~-N COD DO TP  NH-N COD DO TP  NH-N COD DO

1 km b 0.491  0.144 0214 0216 0214 0036 0143 0036 0414 0429 0500 -0.559
B 0327 0144 0071 0378 0286 0.179 0214 0036 0072  0.143 0286 -0.198

Mt 0273  0.108 -0286 0288  0.179 -0.145 0.143 0071 0126  0.107 0250 -0.414

HER 0743 0336 0468 -0.609 0464 0464 0536 -0250 0.034  0.143 0025 -0.126

AT H -0.491 -0.577 -0.286 -0.018 -0.401 -0223 -0.356 0.045 -0.399 -0474 -0.632 0.638
1.5 km #Hhith 0273 0018 0714 0252 0429 0214 0286 -0214 0.757* 0750  0.786* -0.847*
i 0273 0198 -0.071 0468 -0.016 -0.036 0071 0179  0.054  0.143 0214 -0.126

bS] 0.600 0414 -0286 0126 -0286 -0464 -0286 0429 -0306 -0286 -0.143 0.018

S 0.818* 0.793*  0.429 -0.865* 0464 0357 0321 -0357 0.036  0.162  0.036 -0.144

AT -0.109 -0.018 0214 -0.595 0217 0355 0256 -0.493 -0.449 -0.535 -0.668 0.674

2 km i 0.109  0.106  0.643 0414 0429 0214 0286 -0214 0739  0.857* 0.893** —0.739
i 0546 0126  0.143 0126 -0.036 -0.071 -0.018 0214  0.090 0214 0250 -0.090

Mt 0.655 0126 -0286 -0.126 -0.643 -0.750 -0.571  0.643 -0.432 -0.571 -0.500 0252

HER 0709  0.883** 0571 -0.829* 0321 0214 0286 -0214 0036 0.167 0036 -0.144

A -0.055 -0.144 0214 -0487 -0.020 0.158  0.059 -0.335 -0.149 -0217 -0.394 0447
2.5 km b 0.109 0018 0643 0414 0429 0214 0286 -0214 0.757* 0750  0.786* —0.847*
B 0491 0018 0214 0036 -0.068 -0.143 -0.071 0.179  0.090 0214 0250 -0.090

Mt 0.604 0306 0286 -0541 -0357 -0464 -0.429 0357 -0360 -0.536 -0.500 0.234

HER 0.818* 0.793* 0429 -0.865* 0214 0036  0.143 -0.179 0234 0214 0250 -0.360

KA -0273 -0.036 0357 -0216 -0291 -0.018 0.073 -0.036 -0.082 -0.288 -0414 0018

2 * FRIRTE 0.05 7K OBU ) _E 582 AHG , ** FIRTE 0.01 KOO ) b 2 2540 56

Note : *is significantly related at the level of 0.05(bilateral ) , **is significantly related at the level of 0.01(bilateral ).
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