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Driving characteristics of watershed land use type changes on water quality of inflow rivers to Poyang Lake//
WANG Hua'?, XU Haosen'*, DENG Yanging’*”, WU Xiaomao®, ZENG Yichuan', YAN Yuting'? ( 1. College of
Environment, Hohai University, Nanjing 210098, China; 2. Key Laboratory of Integrated Regulation and Resource
Development on Shallow Lakes, Ministry of Education, Hohai University, Nanjing 210098, China; 3. College of Water
Conservancy & Hydropower Engineering, Hohai University, Nanjing 210098, China; 4. Jiangxi Hydrological Monitoring
Center, Nanchang 330008, China; 5. Jiangxi Provincal Key Laboratory of Ecohydrological Monitoring Research in Poyang
Lake Basin, Nanchang 330008, China; 6. Construction Office of Water Conservancy Hub at Poyang Lake of Jiangxi
Province, Nanchang 330009, China)

Abstract: Based on the water quality data of the inflow into Poyang Lake and the land use data of the basin from 1990 to
2020, the driving characteristics of land use changes in the basin on the water quality of the inflow into Poyang Lake were
analyzed. The results show that the concentrations of total nitrogen and total phosphorus in the inflow rivers have
significantly increased, with the increase in total nitrogen being particularly prominent. After 2010, the average
concentration of total nitrogen increased by more than 83.2% compared with the previous period, and the total phosphorus
exceeded the Class III water standard of lakes and reservoirs in 90% of the time after 2010. The conversion of cultivated
land to construction land is the dominant type of land use changes in the basin, and 90% of the expansion of construction
land comes from the occupation of cultivated land. The average annual growth rate of construction land in the Ganjiang
River Basin is 67. 8 km®, and the transformation intensity is the highest in the downstream area. Construction land and
cultivated land are the key land use types that lead to the deterioration of water quality in the Poyang Lake Basin. The
transformation of cultivated land to construction land in the downstream area contributes 25. 9% to the increase in pollutant
concentrations. The correlation coefficient between the change in total nitrogen concentration and construction land is as
high as 0. 819, while the correlation between total phosphorus and land use is relatively weak due to the influence of
particulate migration.

Key words: land use; water quality; driving characteristics; Poyang Lake
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Fig.1 Study area and distribution of monitoring points
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Table 1 Trend of water quality of rivers flowing

into Poyang Lake
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P 0.00037 0.093 2018 - 0.02787  0.015 2010 4F

HIT 0.00016 0.834 2016 4F  0.02712  0.005 2012 4F

Bem 0.00164 0.216 20144 0.04479  0.008 2010 4
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Fig.2 Annual changes in total phosphorus and total
nitrogen mass concentrations of rivers flowing into

Poyang Lake Basin
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Fig.3 Changes and trends of land-use types’ area in the sub-watersheds of Poyang Lake
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Table 3 Correlation coefficient between water quality of rivers flowing into Poyang Lake and area of land-use types
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& 0. 126 -0.290 -0.337" 0.386" 0.465 ™ -0.742""  -0.837*" 0.814

T FRIR p<0. 1, ™ FIR p<0.05, ™ FIR p<0.001,

- 249 -



PR AR M A DR g U A B TS
A8 F2 R UR, 24 PRHE A Tl % K FIR 70 ok 2 4L
PR A= 5 95 7K B SR R A KA fi s R A 8]
TSR . B (5 VLR B R B ) 2
SRR N7 RN K 22, 2% 5 P0IAT J St A X
b, EROMTERR T i IR, PR AR
2 TR0 SE T AT 30 1 U 5 o B e e B TR R, R
]I R 77 2 A9 A T ol B SR R AR T AT 2 W U
AW B AR E RS RN, BHORE T
LA /RTINS 2T DN IR 3 N B A TS -
Jo A B 5 A S0P s T BRI B A DG PR A v, A
ARV RE R AL - A AN I DS WD 471
JE A S iR S AR

LI ki A PR
3071 80 [ R2=28.4%
& 20 & 6o
= R A0 F

20 l I I
0 i’ oy 0 > > 2l > >
A7 RO AN I 23T} YT PO AL Bl A&

T Fiid
(a) M (b) BA

5 i F AEBERTH SEEBNEKREAEXE
Fig.5 Correlation between changes in land-use type area

and water quality of rivers inflowing into Poyang Lake
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Table 4 Correlation coefficient between water quality of rivers flowing into Poyang Lake and changes in land-use type

IR AR CE#)

HRFICER)

25l
B T T T 2 T T T S S T VST N[ T T TRy
BT 0.230 0.327" 0.337" -0.392"  -0.224  0.343" 0.531* 0.543 ™ -0.262 0. 100
i 0.120 0.117 -0.011 -0.268 -0.381"  0.296" 0. 006 0. 007 -0.266"  0.269
[=gan 0. 160 0. 246 0.075 -0.265 -0.327"  0.366" 0.215 -0. 009 -0. 205 0.212
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