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Influence of land use on river water quality in the Ganjiang basin
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Abstract: The global transition from undisturbed to human-dominated landscapes has impacted river water quality
worldwide and made the quantification of land use a valuable indicator of water pollutant. The Ganjiang River, as the largest
tributary of the Poyang Lake Basin, is the main pollution source of the Poyang Lake. Identifying the influence of land use on
water quality in the Ganjiang River has great significance for water environment protection in the Poyang Lake. In this
study, we investigated the monthly concentration of NH;-N, TP, COD,, and DO in seven major tributaries of the Ganjiang
River in 2012 and analyzed the influence of land use on river water quality by the methods of correlation analysis and
redundancy analysis. Two spatial scales, the sub-basin and buffer zone, and two levels of land use classification were
considered. The first level of land use classification was paddy field, dry farm, forest land, grass land, water area, resident
construction land and unused land, resulting from remote sensing image interpretation. The second level of land use
classification was obtained from the first level based on different geomorphology, canopy density, grass coverage and other
factors. The results showed that forest was the largest land use pattern in the study area, followed by paddy field and dry
farm. The concentration of TP had a significant positive correlation with NH;-N in wet season, while NH,-N had a
significant negative correlation with DO in dry season. The pollution sources of TP both in wet season and dry season were

from hill paddy field, urban land, reservoir and pond. The pollution sources of COD, were from paddy field, urban land,
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reservoir and pond, and rural residential land in wet season, while from plain paddy field and rural residential land in dry
season. The pollution sources of NH;-N were from urban land, reservoir and pond in wet season, while from urban land,
mountainous dry farm, riparian forest land and low coverage grassland in dry season. Additionally, different spatial scales of
land use had different impacts on water quality indicators. The land use in sub-basin had more influence on TP and wet
seasonal COD,, than that in buffer zone, while it had less influence on dry seasonal COD,,, than that in buffer zone. For
NH;-N, the land use in sub-basin had similar influence as that in buffer zone in wet season, while less influence than that
in buffer zone in dry season. The impact of land use on DO was not significant. Moreover, we found that it was more helpful
to study the source of the river water pollutant based on the second level of land use classification than the first level of land
use classification. Among the paddy field, hill paddy field was the main source of TP and wet seasonal NH;-N; while plain
paddy field was the main source of dry seasonal COD,; . Among the residential construction land, urban land was the main
source of TP, NH;-N, and wet seasonal COD,, , while rural residential land was the main source of COD, . Among the

water area, reservoir and pond were the main source of TP, wet seasonal NH,-N and wet seasonal COD,,, .
Key Words: the Gangjiang River; river water quality; land use; spatial scale; classification level
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Fig.1 Sample sites and sub-basins in the Ganjiang basin (S
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Table 1 Classifications

and codes of Land use

— G ()

First level of land use

Gy (L)

classification ( Code)

Second level of land use classification ( Code)

7K H Paddy WTXAKHE (111), K (112) ,SFEKE (113) , kT 25 Btk H (114)
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DABRHE, D (23) AR BE R 10%—30% , FHEbkH (24 ) « A bk AR 320 b | v I B 4524 el i
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Fig.2 Land use patterns in the Ganjiang Basin
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Table 2 Correlation matrix and statistics of water quality parameters in wet season and dry season

- FIKIW Wet season 7K Dry season
20 Parameters
TP CODy, NH;-N DO TP CODy, NH; -N DO
TP 1.00 0.73 0.84* -0.60 1.00 0.50 0.25 -0.48
CODy, 1.00 0.57 -0.05 1.00 -0.31 0.40
NH}-N 1.00 -0.51 1.00 -0.76 "
DO 1.00 1.00
SEH{E Mean 0.061 2.19 0.25 6.70.079  2.34 0.38 8.4
S RECV 0.77 0.35 0.80 0.14 0.73 0.33 0.90 0.19
# £ 0.05 K- (UM |- @ AR
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Table 3 Correlation coefficients between land use pattern and water quality concentration in flood season

KM o — B AR — KA
Water quality o First level of land First level of land
Area . -
parameters use classification use classification
erps " § r EFE/KH 070", {FHHb 0.91 ", JKEDTHE
TP TR Bl -0.79* , Kk 0.92* (J;f A KIS
200 m LI KRG 0.73%
500 m ZiIx Rk 0.71% /K EELTHE 0.86*
1000 m ZZ#hIX Tk B 0.71° K PESHE 0.86
2000 m Z& X i -0.79* K 0.92 ¢ IR 0.91 %, JKEEYTIE 0.90 **
5000 m ZZfrix KK 0.94 % Bk 0.77 % K BEDTHE 0.89
N e " . IXKH -0.78* , FB/KH 0.82° , Il K
CODy, TR JKH 0747, Kl -0.82% , K3k 0.92* K bk G

200 m ZEnhX
500 m ZE X

1000 m ZZ #h[X

2000 m ZZ X

JKH 0.77*
JKH 0.82*

JKH 0.82% , M -0.71

JKH 0.74% | Bilh -0.82% , 7K 0.91°*

0.86 %, /KEEYTYE 0.84*

Hibkih -0.77

AT JE B 0.73 %

FeBKH 0.72% , JKIEEYIYE 0.817 , bR
FiHb 0.72*

XK -0.78* , FBz/K M 0.82* , 3l M
0.86"
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WP BRI OCHE . HER B L ] P2 2R 5 Sk A R RE 2R 25 L A O SO0 /K B8 A s i R o Skl I
SN RS 5 b b A P2 AU 3K D7 18] 45 7K BT bk B2 D7 1) e F AR s X AR A B AR DGR
4 KR AR Sk RRERRX

Table 4 Correlation coefficients between land use pattern and water quality concentration in flood season

KIS % b féﬁif@ﬂﬁﬁﬁﬂ :_ﬁﬂ@MlJFH%&M
Water quality Area Flrst.lfevel. of land use F 1rst'lc.ével. of land use
parameters classification classification
TP T i -0.80* , sKkIk 0.95* FEBE/KH 0.73%, A 0.95 , JKIESTHE 0.93
200 m ZZ#p X Bk H 0.71F
500 m ZE X FERKH 0.75* KIFESTYE 0.86*
1000 m 22 X BRI 0.77% K EESLHE 0.90 **
2000 m ZZ X K35, 0.86* FERKH 0.81", /KIFEHTE 0.91
5000 m ZZ X K3 0.96 ** FEBZKH 0.81%, /KIEHTYE 0.93**
CODy, F I KH 0.71" X 24 -0.76
200 m ZhX JKH 0.96* , #ih -0.74 " BRARHL -0.81 7
500 m ZZ X K 0.96* | Hith —0.86 SEEUKIH 0.76 %, Ak -0.73* | Bikkis -0.77*
1000 m Z& ppIX JKH 095, MHh -0.87* UK 0.82%, IIIX R -0.80*
2000 m ZZ X JKH 0.88* , #kith -0.78* FEKHE 0.81 X 54 -0.87 "
5000 m 2% pjr X JKH 0.90** , MHL-0.78 TR 0.75% , XK 54 -0.85*
NH}-N F i
200 m P IX M 0.78 IREE M 0.73 %, Ak 0.82 | fIRAE 5 G 0.85 "
500 m ZZ X WM 0.71 %, Ak 0.73 "
1000 m ZZ #j[X.
2000 m ZZ X
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Fig.5 RDA ordination plot of the first classification of land use and water quality concentration
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Fig.6 RDA ordination plot of the second classification of land use and water quality concentration
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