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Effects of land use pattern on water quality in mountainous city — a case study of
Chongqing City
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(2. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences ,Chinese Academy
of Sciences, Beijing 100085, P.R.China)

Abstract: The main area of this study focused on the six secondary river districts of Chongqing City. The study utilizes the remote
sensing and GIS to calculate the area of study’s land use structures, as well as analyzing the relationship between the land use and
the water quality indications at different levels in the section of the catchment area based on several statistical analysis methods such
as correlation analysis and redundancy analysis (RDA). The result shows that construction and forest land use occupied the most
proportions of the studied area while unused land and agricultural land occupied a relatively small percentage; the land use pattern
played an important role on the water quality in the area of study, while the construction and the agricultural land use had a great
impact on the deterioration of water quality, the strategic layout of forest land use along the river banks can improve water quality
significantly under normal circumstances, but would be the root cause of nitrate nitrogen in the upcoming rainy season. The RDA a-
nalysis further confirmed the fact that different land use patterns had certain influence on the water quality. This study had set an
important and practical guideline for the river water environmental management of Chongging City, and at the same time, provided
an useful reference on the study of river water environment in hilly cities.
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Fig.1 Sampling sites of the tributaries in the main urban districts , Chongqing City
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Fig.2 The land use structure in the buffer

2.2 MBI RSS2 THNE

2.2, 1 5 AR EATN BRI S e T K TR AR 3 Ik 52 8 TR R i A ) 8 2
(#1). TTHLAE(NO;-N A1 NH;-N) TP H1 COD,, ¥R ¥I{E 4514 10. 59 .6. 84 .0.97 F1 97.77 mg/L, ¥ %+
I 5 b R AK PR BE Bt AR v ) (GB 3838—2002) V 2K/ N V/FE, Fob TN ¥R B Fe RAE IR B 27. 45 mg/L,
BT VKRR 1445 . 505 BB BOAR L, TN (TP A1 NH;-N ¥ 45 FAE b 5t op Oy Be i 2~
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7R RRIIR bR Y A 1] A8 SR AEAE b4 A MR AR AR S R BOR T 5 O, Horh 4 7 W AR e NHE-N
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Tab. 1 Descriptive statistics of water quality parameter

ReRIE =gy 2/ ME SSPN] FHE 25 R A IV bt V bR
TN® 1.54 27.45 12.30 0.62 1.50 2.00
TN® 4.71 14. 61 8.87 0.26 1. 50 2.00
NH;-N9 0.78 23.33 9.03 0.72 1.50 2. 00
NH;-NW 1.74 13.09 4. 64 0.61 1.50 2.00
NO;3-N® 0.03 11.98 1.95 1.24 — —
NO3-N" 0.17 8. 60 3.89 0.48 — —
TP 0.22 4.22 1.22 0.70 0. 30 0. 40
P" 0.14 2.00 0.71 0. 66 0.30 0.40
COD,, ¥ 1.86 272. 40 80. 50 0. 86 30. 00 40. 00
CODy, W 34.08 281.90 115. 04 0.50 30. 00 40. 00

# q) KM (4 A 1 H) BEAE, h) RIS (5 A 1B S8, — Rl

2.2.2 MAEWAT J5 W AK T TN NH;-N NO;-N TP #1 COD,, o A7 FAE B AU FF WY A1 ) 100 37 7K 14 v
TN NH;-N NO;-N TP 1 COD,, W& & 25 [ A5 b 5 25 (& 3). &K b ,4 A TN NH;-N F1 TP ¥ & & F 5 A i
NO3-N Fl COD, ¥ J¥ g TR o = FRE R T . SR R RRT AT i /K A4 TN S35k 24 12. 30 mg/L, TN ¥ JE A
PN AR AR AR IR ARS8 2 A FUE ) R T2 1 T Ak g T A T K R T 3 B R
S ,Q2 5 RTEKBEI TN ¥ B /NG WD BT D ; 4 9. 64 mg/L; Hi7% [ TR J AT B KA TN SE24 3 8 o 8. 87
me/L, T MR R A _LWE AR e L AR S . SR R RS K AR NH-N 5 TN B AR bt 34—
AR NOS-N #4338 1. 98 1 3. 89 mg/L, #BHTT AR 4% IR IAT A0 Ak T 58 W9 1 U A8 1k
A, ME KRR S5 B RTEE KR Q2 fARfLBEH &, NO;-N ¥R JE 4391k 6. 89 1 0. 72 mg/L, 4
ZEBEK . ORI RETN AT JE A KA TP Ve B 2R AR S TE B SEARAE (BR TS 55 . COD,, R BT 7 )5 28 ke 34 ik
AR F I G ATR RS FERR S COD,,, Mk BE 2 378 i T B T, S 37k B2 43 310 80. 50 T 115. 04 mg/L, 3
45 VKR, BB A L K, 2 S 80 COD,, W BE LT K i As 221

2.3 L ibFI AR 5k BRAB DT

2,301 K- E IR A AR AT AAHDCHE ST A SR (32 2) AR, & 22 v IX P - bR 21 R T AR Y
LB 55 K 51 G vk i 2 ) S B S AR DG AR T T, ZERR RN AT 5 NH-N M 7E 500 m 28w X Py
TETE B35 A (P<0. 05) , 5 HABFEPRIEALE vh X N T 18 3 AR 56 , BT R Mt 55 TP YR BEFE 100 m 28
XN S I ARG (P<0. 05) , HAE 500 m 2P X P 5 NO;-N Fl NH-N ¥R BEFE 100 m 22 ot X N 43 51 = 9
I 35 I A S B 2 A 56 (P<0. 05) 3 R I HBZE TR AT S TN A1 NH;-N ¥REEFE 300 m % vf X Y 2 °h . 3%
IEAHZE(P<0.01) ,7E 500 m ZZ 0 X N5 TP Al NH;-N ¥ BE R B35 IEAH9E(P<0.01) , 15 NO3-N ¥R BEFE 500 m
X 5B UM (P<0. 05) , FENT 5 @i FHHBTE 100 m 28 WX A5 NOS-N 5 NHJ-N ¥ FE4r H & 3%
I (P<0. 05) Fl i E IEAHIE (P<0. 01) , M 7E 300 m ZE X N5 TN He & JG 5 & 406, 5 TP Al NH-N ¥
1 B E IE A5G (P<0.01) 78 500 m I3RS TP HI NH;-N ¥ i 5 i 3 IEAHE (P<0. 05) , 55 NO;-N ¥ JiF
B GO BRI RO B 5 NH-N IR FEAE 500 m 28 wh X N &t 35 S A 56 (P<0. 05) , A TE W& M
Kot MZERE RIS 5 CODy, A1 TP He 43 514E 100 m 1 500 m 28 oft X P 22 8 25 FAH 3¢ (P<0. 05) , 177 500 m 5
NH;-N ¥ B 19 0 2 GURH DS M 2R AR R B ZE R R HTAE 100 m ZZ 9P X5 TP H1 NOS-N ¥ B 43 51l 2 15 25 1E AH
A A (P<0. 05) , MFERE 5 5 TN M 5 i 35 S A 56 (P<0. 01) , 15 NO;-N Ve B /) F7UAH S M 5 m
W3 (P<0.01) ,7E 500 m ZZ X N5 TN F1 TP ¥ /3 9 B H B 35 1IEAH G (P<0. 01).
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Fig.3 The changes of water quality indexes before and after the rain
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2 WERTHT 5 L A5 5K B bR AR DG

Tab. 2 The relation between land use structure and water quality parameters

%27‘}?411% o —_— ik B Al Al KA HKA]
KT bR Fi o FH FHi Fih Jazk: AN FH
TN( 100 m) -0. 487 -0.333 0.391 -0.029 -0. 266 -0.139  0.955*  -0.987™
TP (100 m) -0.300 -0.518*  0.190 0. 181 -0. 345 0.270  -0.939 -0.903
NO3-N(100 m) -0. 456 -0.211  -0.267 -0.493 0. 357 -0.145  -0.972"  -0.978**
NHZ-N(100 m) -0.290 -0. 400 0. 385 0.567* -0.53 -0.099  -0.800 -0. 597
COD,;, (100 m) -0.211 0.061  —0.141 -0. 158 -0.258 -0.696*  0.800 -0.157
TN(300 m) -0.130 -0. 145 0. 498 ** 0.222 -0.174 -0.160  0.109 0.178
TP (300 m) -0.177 -0.277 0.319 0.428*  -0.142 -0.162  -0.255 0.247
NO3-N(300 m) 0.093 0.210 0. 047 0. 234 0. 050 -0.310 -0.273 -0.336
NHZ-N(300 m) -0.167 -0.219 0.512* 0.518* -0.354 -0.098  -0.100 0. 187
CODy;, (300 m) -0. 145 -0.208 0. 065 -0.283 -0.122 0.059  0.202 -0.419
TN(500 m) -0.372 -0. 149 0.329 0. 04 -0.377 -0.374  0.588 0.688*
TP (500 m) -0.201 -0.288 0. 440" 0.475*  -0.429 -0.445*  0.283 0. 866 ™
NO;-N(500 m) 0. 120 0.475* -0.430"  -0.453" 0.157 -0.354 0.277 0.268
NH;-N (500 m) -0.477*  -0.448*  0.601™ 0.544*  -0.544* -0.328  0.353 0. 566
COD,, (500 m) -0.204 0.197  -0.920 -0.256 0. 347 -0.244  -0.248 -0. 407

1) * FORTE 0. 05 K- BEAI, s FORTE 0. 01 KP-WEARR (BT =95% ) ;q) FURFETIHT(4 A 1 H) EIEE, h)
RFEFEG (5 A 1 H ) WmEds .

2.3. 2 K- LHAH TR 2H eI AR bR 5 R R AR DG M XF 5 Rk Brfs 4 4 Fh
oA 3 Fp REEHER EIHEA T 08T (&1 4) |, 85 SRR BRI K B4 ik -5 - bR 9 AR S B i B e B R Al S5 28
A5 3 . FERRHT, TN NH;-N NO;-N TP Fll COD,, #¢ 2 5 Akt 52 A [R1 R ) 67 R DG 3 1 3% T T 3k L8 s A
M A5 K BT AT AR AR X 2 2% . P A H R TN NH; -N F1 COD,, I IER CH 7, oK
FIFHS NO;-N 5 TP ¥R EE 2 AR, ARl F b 5 45 /K IR HE SR AR Y55 . BEFNJE , MRith 5 NO;-N ¥R JE
SIEAHSC, @IS TN 5 NH;-N Ve B35 2 1 AH G, 4 lk b 55 &) B 5 &K e Fr 2 218 [R)R2 BE ) 1F
FOAHSE . AR L IR TR A AR ) -5 5 FH b AR R S /A T s 3, Al ) 0 7K R 11 B3 5 B T 45 2%
- b 5 R IR TR BR 2 B HS TE A SE M, A 1T 3 K 0 A i 2.

T 1 X AN ) X K BRI R 5T, 2 A TIA S i P b A bR 2 1) ST O PP e A TS e B - )
FHZEHIOT (A 35 Yyt Hh R 1A — 52 A 22 590" R R FH i G 35 0 1) 5 W) A S ) s S ) RUBE T R BN
[F).ABEGE F , Al A FE R AT 5 5 TP NH-N F1 COD,, WX B IEAR S UESE T A0 lb 3% 3 5 250 95 35 Y
S HRK B 22— . ARHbAE PR A 5 /K T 0 1 6 R G 302l Fobiktth— Dy T AT LA S AR
AR B BRI T e D M 3R AR AL, 763X — 3 R AR b, | 55 7K S8 A A TC VR, 59 — O T, At
R, TR ) 80 527 5 | R A0 8 S0 T b P i />, 95 Y 2 s e S i 0 22 Stk 7 g 22 5 AR
W i , Pl 5 NOS-N Vi 5t 1 3 TR ARG 330 5 i A Bk A5 2 I 98— 380, NOS-N 1) fig ke [ st X sk i) +
HER W . T HI 5 5 G i STIRE A, R R R T b 5 45 G W 1 A DG M S 3, XK R
FPAE SRR 3T P A5 AN 35 7K DX R 18 T b T S o, BB ) 7 J8 T 5 R /K TR 11475 ) i 5 R T
TR el A KA, S EOK A A ML R SRR v B 18, 7K B R 20 SR 15 P b Ay B B K 7K
A . AR S R P M2 AR, ZE B 11 S5 5 AN RIK T8 Fn 2 52 R ARG, AR5 X P A A1 b R 2243
AR I, FL AR R 16 4520 FE TR 2%, A 1) b 3 T e/ A A 4 B T 88 I b R AR L, S SR s e v
AT, S AT K Ik A 3 R N

3 it

1) % PRI T G 6 S st 740 TN TP \NH-N .NO;-N F1 COD,, ¥R V Sehri, 7E/%
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