2018,37(10): 2270-2277 b A7 N S S - 2018410 H

Journal of Agro-Environment Science

WP, Z8i6HE, PR, S R AR S 2 28 T PR 3 R U K P K R AR IR 2 ). Al FREERLE 241, 2018, 37(10) : 2270-2277.

YANG Ze—dong, QIN Zhi—heng, BAI Zhong—ke, et al. The influence of land use change and socioeconomic factors on the water quality of typical reservoirs in
Hunan Province, China[J]. Journal of Agro—Environment Science, 2018, 37(10) : 2270-2277.

TR AT U EHSEFE R
B R 7K B 7K SR 2R AL B 22 i

WERH, FaE, avRY, R

(1A E AR (b a0 R AR AR 2B, dE5T 1000835 2. 18 4 BT 4 #4525 520658, bt 1000835 3. A [E FREERL#HF
5% g 13 5 AR I FR B 42, JEaC 100012)

8 OB ARTLH) KON K ZE RN E W2 ) R ML RDK A, L B3R 3RO B S AS S, 1E L R TS YR8 s iR 4t R s gt
B LA B KT 0 R g Rl SR 2 18003 20 B AR (8 OGIBE FE J0 B S DX /K B8 A 3R 5l g AT HE A3 A , A P58 - st R A8 Ak
5SS K PE AR R BRI o 5 SR AP, A VI Y - R 2SR b oA S DR W9 3 LA Bkt A T, KA ik 2 P I
PR A L RIb L FE 51 22 S A g AR . = St ) 2R R A A I35 Bl ) 3 AN K R A S W R FE AP AE 22 57, ZR VIR K A8 Ak 1 T2 S R sl IR 1y
LU IR 2 bt B g P A TERR LU B0 KORE i K E K B 2B Ak S SR Bl T S 22 5 TR 3% A i BB T AR L 61 g 28 Ak G /K o
AR LIRS S R AR R T TR DA R e B T IR LG AR AE . 91301 32 75 P 002 G > 7K I 7K > 7R L
SEHEIR - LRI s A S U IR B 5 KT s 3R Bl 5 R 48 SR I B 43 #r

hESES X524  XEAREG:A  XEHS:1672-2043(2018)10-2270-08  doi:10.11654/jaes.2017-1754

The influence of land use change and socioeconomic factors on the water quality of typical reservoirs in Hunan
Province, China
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100012, China)

Abstract: Land use changes and social economy development greatly influence the water quality of reservoirs. Dongjiang Lake, Shuifumiao
Reservoir, and Datong Lake, which are three typical reservoirs in Hunan, were the subjects of this research. On the basis of remote sensing
interpretation results of land use types, socioeconomic statistics, and water quality monitoring data, principal component analysis and grey
relational analysis were used in this study to investigate the driving forces of water quality change in the study area, and comparative analy-
sis was performed. The results showed that the main type of land use in the Dongjiang Lake basin was woodland, that in the Datong Lake ba-
sin was mainly cultivated land, and the proportions of cultivated land and woodland in the Shuifumiao Reservoir basin were not very differ-
ent. The impact of land use types and human activities on the three reservoirs differed. The main driving factors for Dongjiang Lake water
quality change were economic factors and the area ratios of forestland and construction land. The main driving forces for the water quality
change of Shuifumiao Reservoir were the changes of economic factors, proportion of construction land, and cultivated land area. The major
driving forces of Datong Lake water quality change were economic factors, demographic factors, and the proportion of the construction land
area. The order of the reservoirs in terms of pollution level, from high to low, was Datong Lake > Shuifumiao Reservoir > Dongjiang Lake.
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Figure 1 Location of study area and the distribution of major rivers
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Figure 2 Average value of water quality monitoring in the study area
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Table 1 Rotated component matrix of human driving forces
IRV bk KR JFG 7K PR 37 35 R A S R
ity B—EMS B ERN B—FEMs B ENS o—F o 55
(AFHET) (UNEEED) (AHHT) (NAHEF) (ZFHET) UNEED)
X1 0.964 0.261 0.850 0.526 0.928 0.295
X2 -0.951 -0.054 -0.892 -0.168 0.275 0.834
X3 0.999 0.012 0.295 0.942 0.987 -0.054
X4 -0.942 0.051 -0.849 -0.411 -0.369 -0.144
X5 0.950 0.300 0.740 -0.618 0.150 0.960
X6 0.950 0.302 0.190 0.676 0.007
X7 0.969 0.236 0.882 0.466 0.967 0.183
X8 0.316 0.916 0.544 0.831 0.471 0.775
X9 0.045 0.967 0.486 0.870 0.090 0.863
X10 -0.046 -0.990 -0.496 -0.797 -0.559 -0.722
X11 0.779 0.612 0.865 0.501 0.995 0.081
X12 0.805 0.587 0.866 0.484 0.999 0.034
FEAEME(N) 9.494 2.112 6.122 5.329 3.502 5.992
T EH D% 79.118 17.600 51.015 44.406 59.933 29.183
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Figure 3 Environmental pressure changes brought by economic and demographic factors
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Figure 4 The proportion of main land use types in study area during the period from 2006 to 2010
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Table 2 Correlation coefficient between the driving force factor and the change of water quality in Dongjiang Lake

et e e Ap(pH) Ap(DO)  Ap(CODw.) Ap(CODe)  Ap(BODs) Ap(NHi-N)  Ap(TP) Ap(TN)  Ap(ZERIAHRE)
AP(LFFHE) 0.745 0.777 0.809 0.793 0.824 0.703 0.799 0.785 0.794
APCANTHAZE) 0.739 0.780 0.735 0.791 0.762 0.687 0.780 0.779 0.797
AP AR L 51 0.586 0.597 0.617 0.584 0.611 0.570 0.616 0.605 0.590
APOMRH TR L f51)) 0.799 0.820 0.894 0.892 0.856 0.765 0.819 0.810 0.865
AP M BLLG])  0.888 0.909 0.974 0.857 0.954 0.847 0.889 0.884 0.899

TE : Ap AR BHEPR AL, AP PR8I ) (AU 2T IR I R R A L st R 2R R AR LL ) 24k, R Il
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Table 3 Correlation coefficient between the driving force factor and the change of water quality in Shuifumiao Reservoir

e Ap(pH) Ap(DO) Ap(CODw,)  Ap(CODe)  Ap(BODs)  Ap(NHi-N) Ap(TP)  Ap(ZERHHETE)
AP(ZTFHER) 0.927 0.830 0.957 0.942 0.944 0.948 0.874 0.949
AP(ANHHE) 0.782 0.645 0.776 0.765 0.764 0.767 0.740 0.771

APkt 1 AR L 1)) 0.944 0.841 0.993 0.980 0.980 0.985 0.903 0.984
AP CbRSt AR L f51]) 0.753 0.649 0.753 0.746 0.744 0.747 0.741 0.751
AP FH L A E ) 0.938 0.832 0.968 0.978 0.972 0.977 0.889 0.974

R4 KEMKBFHEE LIS B F XA

Table 4 Correlation coefficient between the driving force factor and the change of water quality in Datong Lake

e Ap(pH) Ap(DO)  Ap(CODw.) Ap(CODe)  Ap(BODs) Ap(NH;-N)  Ap(TP) Ap(TN)  Ap(FERIATERE)
AP(ZFFRER) 0.920 0.628 0.905 0.860 0.882 0.865 0.742 0.668 0.900
APCAHHZE) 0.909 0.587 0.954 0.918 0.869 0.754 0.667 0.662 0.804

AP(F sty AR L)) 0.607 0.801 0.622 0.658 0.677 0.677 0.773 0.708 0.703
AP(HfcHt A 1)) 0.792 0.672 0.794 0.766 0.729 0.696 0.616 0.655 0.695
APCEEBE T ALLG])  0.853 0.639 0.894 0.948 0.918 0.798 0.703 0.674 0.845
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