55 34 3255 24 1] 2o & E2 Eiid Vol.34,No.24
2014 412 A ACTA ECOLOGICA SINICA Dec.,2014

DOI: 10.5846/stxb201303120406
U XSRS, 70, e, W, FE D SRR S A AR 56 56 R A 2SR, 2014 ,34(24) 1 7271-7279.

Hong C, Liu M, Xu C, Yang X J, Chi T, Tian Y.Comparative analysis of correlation between water quality and land use pattern of different river
hierarchies. Acta Ecologica Sinica,2014,34(24) :7271-7279.

ARTFXRAKES LA BROEXRKLR

AR RN R B E R &%Z,m A
(1. FRIE AR RIS R SE I, B I 2100425 2. BIRURFA Rk f2# b7 It 210093,
3. VLA E AR BE , s 210036)

L

TEE IR ARG K BRI B FEX 3 ) FH G B 1 19 25 5, DAIVLIR AL AR R O 58 X 4, 26 F 2006—2007 4F
A AT T YT R S 37 A 705 W S N 58 [X Y Landsat TV 844, 76700 i B 00K B 0.0—10.0 km | 5& & 0.0—0.5 km A5 [l
W, 32 FHZ T InE 407 S8 X T S0 3 B B FE An S -5 0 17 4 Hi R A B G R BT T RFAT . 5 SR 3B . 2006—2007
ARI] WFE DT /K B SR B 8 3 TS0, SR R AL(TN) B (TP ) 258 SR A8 b 35 o T 10k, 10T U A LTS e b
B TS OB RO RUBE T A b ) P A O] 7K BT AR Ak 19 T 25 DTk R I, % o X B B — B, S AR T I R
BE 0 L R PR B 7K SR AL B A AE AR DG OC R T T AN AE G2 W IX KB 0.0—4.0 ke (WIS 135 - b R FAS) 1 S5 7K
RSB R B B e XK —E W, T S AEE M 0.0—0.3 km J&] A 3R] ARG K R AL B SRR B Fr ek, Al
RO, R B SRR 2 SRR 104 - R FIRS ke 56, Tl b 2% 7% 40 & (COD) R A& (BOD) 2 HEU/NUE I
14 - R AR AR DG . RTS8 R s | A 0 DX A3 N R G A 40, B R85 R A R RUEE | 43 S W 8 A TRI K B4 s 5 - st ) A
BRI R R

R IR ;7J(Jﬁ;RJ§ H = R FHAE AR H YRS Y

Comparative analysis of correlation between water quality and land use pattern of
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Abstract; Water quality deterioration has become a severe environmental problem across the world and has been an urgent
concern for the public and government authorities. Non-point source (NPS) pollution caused by land use is recognized as
one of the most important impacts on water quality; and agricultural land use is a major source leading to eutrophication.
NPS pollutants transfer along river hierarchies and enter lakes/seas eventually. Hydrological processes and ecological
characteristics usually vary by river hierarchy, as a result, water quality and land use could manifest various interactions,
depending on level of river hierarchies and spatial scale of observation. Using monitoring data of water quality in 2006—
2007 and contemporary Landsat TM images, we investigated the responses of water quality to riparian land uses, with
respect to main streams vs. branches in Guan River Basin, north Jiangsu Province, China. Multiple linear regression models

were used to examine the relationships at the scales ranging from 0.0 to 0.5 km in width and 0.0—10.0 km in length along
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the river channels. We found higher nutrient concentrations but lower organic pollutant concentrations in the branches than
the main streams. The main streams showed significantly better water quality than the branches in dry seasons; while their
difference was small in wet seasons. With fixed buffering widths, water quality of the main streams had significant
correlations with land use only at relatively small (i.e. 0.0—4.0 km) buffering lengths; while for the branches, the
correlations were significant at all buffering lengths. With fixed buffering length, the largest variance in water quality was
explained by the land use within 0.3 km of the river channels for all the main streams and branches. The concentrations of
TN (Total Nitrogen) and TP (Total Phosphorus) were related to land use mostly on larger scales, while such relation was

observed only on smaller scales for organic pollutants. The result indicated that it is necessary to study the correlations

between land use and water quality in each river system hierarchy, respectively, at appropriate scales.

Key Words: river hierarchy; water quality; scale; land use composition; non-source pollution
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Fig.1 Location of the water quality monitoring sites and land use cover of Guan River
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Table 1 Results of independent sample ¢-test of water quality in Guan River basin over different spatial and temporal variances

T SRS IX 1 A B bR 22 7 Ay B bR 2 11 3y BE b2
main streams/ branches Mean value of Jan. +SD Mean value of Jul. £SD Mean value of Nov. £SD
LRGHRE P B 1.12+0.39* 1.22+0.35 1.17£0.40 *
T 0.73+0.13* 0.96+0.17 0.80+0.14*
HifiE4 DO B 7.08+2.52" 5.09+0.81 6.10+1.60 "
TR 9.23+1.48" 4.79+0.80 7.85£1.09 "
LR ERAE L CODy, St 5.34+1.92 5.61+1.63 5.11+0.89
i 4.58+0.34 4.61+1.84 5.01+0.84
b2 5= COD, B 18.21+4.73 20.1322.04 20.09+2.34
i 20.30+3.05 22.79+4.82 20.24+3.61
AT F i BOD; S 2.15+0.75 " 2.24+0.68" 2.02+0.61"
(R 2.78+0.63 " 2.93+0.77" 2.77+0.69 "
AA AN X 0.67+0.30 0.78+0.25 0.66+0.32
it 0.57+0.26 0.78+0.28 0.52+0.23
BA TN X 0.98+0.27 1.60+0.49 * 1.46 * +0.61
TR 0.96+0.05 1.17+0.40 1.01+0.37"*
S TP X 0.11+0.05 0.16+0.03 0.14+0.05 "
TR 0.10+0.05 0.15+0.06 0.09+0.04
Al oil X 0.04+0.02 " 0.07+0.09 * 0.03+0.01 "
Tt 0.22+0.17 ** 0.21+0.17* 0.18+0.15*
R VP B 0.00+0.00 0.00+0.00 0.00+0.00
T 0.00+0.00 0.00+0.00 0.01+0.02

x [ (P<0.05), * = W BE (P<0.01

—

s ZEAREL P Tm, e EA N mg/L; DO Dissolved Oxygen; COD,,, : Permanganate Index;

CODg, : Chemical Oxygen Demand; BODs: Biochemical Oxygen Demand; AN: Ammonia Nitrogen; TP: Total Phosphorus; TN: Total Nitrogen; VP:

Volatile Phenol
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Table 2 Results of independent sample ¢-test of landuse within the buffer zones over different width scales (length:1.0 km)
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Al b P 0.41£0.19°* 0.48+0.20* 0.52+0.22* 0.53+0.22* 0.55+0.23
Farmland i 0.70+0.09 * 0.74+0.07 * 0.74+0.10 " 0.75+0.12* 0.76+0.14
PN P 0.43+0.19 " 0.32+0.16 " 0.26+0.14* 0.22+0.13 0.20+0.13
Water i 0.21+0.07 " 0.18+0.07 * 0.17£0.11" 0.17+0.13 0.16+0.15
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Fig.3 Variance of water quality explained by the land use over different width of buffer zones and temporal scales (length: 2 km)
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Fig.4 Variance of water quality explained by the land use over different length of buffer zones and temporal scales (width; 0.2 km)
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