) - ‘\\ AYY AYY
%26 B 2 W Tl HEREFER Vol.26, No.2
2017 %3 H JOURNAL OF SHANGHAI OCEAN UNIVERSITY Mar., 2017

MEHRS: 1674-5566(2017)02-0243-08

TP A/ B XS Ko

DOI;10. 12024/jsou. 20160501775

5K B M B 3

R, KK, BEN, RAR ., KWE, Tk
(L. MRS K7™ Sk B, L 201306; 2. FMRTE A KBUIRMIE S FI 08 K TRFSTN O, Lt

201306)

A OE: LR/ B A WA K B E AR BT S A AR A SRR — o 18 T T e S
BRI U SR B R a GBI SR, IS AN A ) 8 b DRI 5 80 7 RUBE TR AT T
F /BRI XK BT R o WFTESE 53 R BT K MR 75 e Mk B2 15 R Ml Pl st B0 3t B 2 35 IE A
5K, AR L R TG, A5 A R A St AR S AN B s A T M T e AP T 380 925 74 S 4 52 A
TERUBEREONE , BT 3T S 17 14 3 0] /BR800 I3 7K B ) 2 ) LG B WA il B 2 . RS, 5l
TP B A i (A DK D P8R, X 7 R A A A R A o FE ST T RS O ~ 2 km AT JEAE A SE AR AR A

EARTAR, S IR TR, A AT Bl if K LR, R ARSI
KR SO LRI/ BERG ZhIX; KB SRR s AR ASIRE

RESES: X524 XERFRRAS: A

IKARTG AR IR T E R g,
N1 B 55 5k iR AM IR TS B R B A G,
A & N0 3 e B 9 R BB L, m
+ | /B 975 4k ( Land use/ cover change ) NI J2
T A IS AN ER L, R AR ) A
SRIRPERIAL 25 J& PR W 2 B B R i s 722 4k
bR o B SRR AR PR R R AL
PR BN GEL, H A b R /AR A 5 R B K ER
BRI E A [ PR AR S R R R 2 — o [
WAMIFTE R B, b 3 F) /B 5073 A X 7K B 358 .
A H R, b 3R] B e B R A A
AR 2 3 IRl 75 5% W Bl 1 28 A2 i Uk
2R, W Jl K HUAEE 1 S 5 RS e 7 Sy T R
TGS XK B, AR XN K HAH B
LRI R AR L N

] A b 0] - R B 7 A S K Y
VEF KR IHAT TAHCHEST . SMART 4510 f)h41k
51T L1 AN ZHANG!™ | #5755 4 ofsg 3 4 i
p/IF S R R TR W (S I 1 I o NG R B W
FEAE , DT 38 8R4 e ) /8 kA A

s HEE: 2016-05-13 &[5 H#A: 2016-09-01

KR AR S P s NASH 26120 4 s o1 45150 ki
RAE B L8 RAE S PR IRUR [ 1 28 w42, 23 ]
RBEBFFE T i) /0 45 100 3 =2 I ) B 85
WK TR B B IR, IE 52 T A st R s Ak B
B A A RS YR RS ek PR A T BRI
YRR 20 R ) PR 6 K RO 7 T 9 63 4 U IR
TR B R ZE wh X R 3 R TS RO, HRTSE
5 IR R RE TR 5 16 A0 B Sy o 8 A7) A7 7E A 1Y
it S R R R B R T DR — D T 2
TR B SR IE VA7, 55— 77 T 3 K S5
I35 Yy e FLAT A% S Al 1 RN M IR A e
SE—ANIE T ] S BT 5 R S 150 A
TRIME .
AWFSEHEIL 2014 4F 5T /K 5 W I Hcdie , i
F ENVI #1 ArcGIS V&, @7 7+ 1 F) /78 4
BAEE, N0 ~1.1~22~33~44~5km5
B X R 1 5390 785 RS 2347 T W5 IX L b
FIRL/ WAL 5 K BT AR S8, 3R T XN
IR AR ELAE LR, LI A 53805 K U b 7K 35
(BT, LA B U A B 195 i ) P 3 3t 2 4k

E£WA: EZKL(2013ZX07101014004 ) ; | & 5 4R &5 H (Y1110, S30701)
EERIA: 2R (1990—) , %, W-LBFFTAE  BFSE 7 Il K A S AE S . E-mail : byli_girl@ 126. com

BEEE KK, E-mail ; yjzhang@ shou. edu. cn

http: //www. shhydxxb. com



244 (SR (T E NI S S 1 26 45

Yo
1 Me5I5k

1.1 WRXERNEE KR

TS LT R WA A ER, DL BT N B, 41
JEICH RN (B 1) o BT 17 km, &
PE 2y 16 km, K31 ALY 170 km® | 527K I
1.82 m, 5. PG AL ERFE, 76 R LT 15 R A A
M S KT AKI ISR s . WA 7k
SRR 5 -, 2 JC /8 FNYT I B K 5 3 R 89 £

JEHEL 7 PR AR T

DT AL 1 7] o0 3 X, A3 R T80 3L J
M, AR, Sl ), 2257 ik BT
WS HbAl? N I B R, AR 9 s e ey R, B Tt
AR TS Qe A E T G 5 BUK B S R 0" Hik
A, BRI TR D, W) 2o RS , TR %
N RAES IR L, 2007 455 7, vTibis Wi
A2 7 R MU e, 4 B 3] 7K 5 3 119 °2
4,51k T IR EdL. i, PR EEAEK
AU KR Ak T B S T

— A
Gonghu Bay Bounda

2 lof

1 MRXMEAETEE

Fig.1 Geographic location of study area

AW 5T R R Bl BT R TR 5 R B I
( Landsat Thematic Mapper, faj g TM ) 5 T 32
b T 5748 J5) ( United States Geological Survey ) ,
SR 119-38, T™M $dlifl & 7 DB, &
(425 18] 3 B3 442 30 m(band 6 BRAL) , FaL o B
N 8 bit, T aE N 0.02% , AT RYEE
JEHHE , ALAEIEFEIX 1 10 000 HiJE J AR T 48
JKERSE W rhC AL 1Y) 2014 45 BT 31 7K 5 e
1.2 RERARRE

ANTR) RUBE Y = 3t 4 /8 B A E 5 22 15 21
ANRVZE AR o AR 0T W IS4 S e K A4 5 G R BE , I
DU RUBE 23 Bt - b R /28 972 A 5 7K BT i AR
KA REIARBLIL B SR a1 5 A2 ol X R 73 Bt
T 3t ) /B KR 22 TR B % 7K B ) 52
Wiy, AL 1K AR EAE T B8 AR R . AESE
PATT IS F0 2% o DX AR RUBE 43 A7 1 BT b
A/ B A S K B R AR S

http: //www. shhydxxb. com

1.3 +iiF| AEERN

T ENVI A ArcGIS & X% TM g2 45 5045 3F
FTAb R 4GSR A O (RO B BT AR 2K
HRAEHIFTE H BRI AR 1 23 18] 73 B3, AW 58 R H]
HORHBE— 20 T3 3 2R 1A 2 REIESE X 20 Aol
by R b AR, K SRR R L 6 A4
— RN JE I e o A B BT R
AR (K 2) , 455 Google earth HiZR
FLSE MG T B ALAIEE , X4 2R 25 R AT PR A
BIE,
1.4 HETFH

KBV AR o Kb e ANl DRy SY
FHRHRT BEVEAT 7 125 15 22 R0 v (IR A 26 1)
ROC iy 2k 95170 15 22 0 [ 0 1 40 2005 )
(Overall Accuracy) H 25 J& T X M 28 b IE#f 73 28
A BOoCRE 2 AR OT I B 2 T BORG BE A R K
A8, Kappa Z 80K I EE AT T& T 40 0T £
2 FIER 2R B T ECR:  IE X HEXT A LR A A
By R oy BT ECRAE T it AR IR



24 AR A b A /B AR T ST K SR B W 245

Kappa Z280 73284521
Ni]Xii - ilXHXH

i=

Kappa = (1)

N —ljlxnxﬂ.
K n IR VBRI S 505 (B S50 s X, R
RIEHE S 47T 56« FMGoT s (RIIER 40 28
MELE ) s X, N8R AT BOTER (255« 25
BH ) s X e i SGoTEE (SEPRLINER @ 28y
BH) N EITEE.

2 GER 550

2.1 TFIRA/ BRASKERSSN
2014 4E ST - MU A /B o A IR DL L P

0 2300 4600 9200 my, 35 :

E2 mELtF A/ BRSGREE
Fig.2 Space distribution of land use/cover

types in Gonghu Bay

ABEFE A TTMIE Sy ol , PR v of A 1.2
3.4.5 km, BT ArcGIS F- 5, Xf 45 Z¢ th [X 45 5T 1#]
WA RS AT B s R, gt 1454
i DX A/ B R TR AR L (&1 3)

T A LR B
L A HE O 40, 83% 5 HL YR AR Y ML AT AR
b, 23k 31.99% F115. 36% ; HoAth 25 50 1 F1
FA/Ne 720 ~ 1 km ZEnf X, Al FH M T AL EE
TR, 41.59% 5 B 2% b= AR5, Alk I 3t
TR 7 s, B RIAR I R 54 ~ 5 km 22
X, B T AR o LR R, O 48.57% 52 ~ 3
km Zgpafy , Moll AR b FE R, O 23.55% , HiAth
RIAA .
2.2 REFH

ABEFER TV AR I3 A5 R BE VR4, SR
TRAHLREYLRAR 977 20, 456 H A B3R O 3
FLSLROGER X, W 45 2R W3R 1. Kappa RECN
0.789 2 >0.75, KW 73 R4 R 5 MR HL LG DL s
JE— B, R PERS EEAT S I T 2K

| Vel (I
Cu%tivated land Grass land
G L7k
60 Construction land Waters
) sy AR
8 50 Froest land Non-used land
8
g 40
[
o
= 30
N
20
R
o 10

0~1km 1~2km 2~3km 3~4km 4~5km T
ZZMX Buffer zone

B3 |BEMXIHF R/ BRHERLLG)
Fig.3 Area ratio of land use/cover types

in different buffer zones

®1 SEBETMER

Tab.1 The assessment of classification accuracy

- b 2T Al i i K3, Ml A A b
Land use type Cultivated land Grass land ~ Waters  Forest land Construction land Non-used land
1| 1] K
%JLH%JE/% 88.83% 78.09% 89.62% 63.25% 80.24% 75.95%
Producer’s accuracy
HJ)?%JE/% 87.14% 72.63%  85.66%  95.67% 81.45% 86.48%
User's accuracy
AP
. %.)?1#2//27 .. 1.2% 2.3% 0.9% 2.9% 1.6% 0.5%
Misclassification deviation
»": PANS] =} T./
iy B2z % 0.6% 0.8% 0.3% 1.0% 0.6% 0

Missing deviation

SR>k i (Overall Accuracy) =86.67%
Kappa % % ( Kappa Coefficient) =0.7892
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Fig.4 Water quality monitoring indicators trend in Gonghu Bay in 2014
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Tab.2 Correlation analysis between land use/cover change in different buffer zones and

water quality monitoring indicators in Gonghu Bay

I IR
Land use type

LR E

Research scale

Al
Cultivated land

I

Construction land

MHL  Forest land

O

Grass land

AR i

Non-used land

0~1 km ZZp[xX
1 ~2 km ZZujix.
2 ~3 km X
3 ~4 km ZZ X
4 ~5 km ZZpp X

TS
0 ~1 km ZZpp[x.
1 ~2 km ZZ W [X
2 ~3 km X
3 ~4 km ZZfX
4 ~5 km ZZ X

U
0 ~1 km ZZpp[X.
1 ~2 km 21X
2 ~3 km ZZ X
3 ~4 km X
4 ~5 km ZEnpIX

DU
0~1 km ZZh[X
1 ~2 km ZZpp X
2 ~3 km ZipIX
3 ~4 km ZZ X
4 ~5 km ZEpp X

TS
0 ~1 km ZZpp[x.
1 ~2 km X
2 ~3 km ZZE X
3 ~4 km ZZpX
4 ~5 km ZZh[X

iRitc]

0 ~1 km buffer zone
1 ~2 km buffer zone
2 ~3 km buffer zone
3 ~4 km buffer zone
4 ~5 km buffer zone
Gonghu Bay

0 ~ 1 km buffer zone
1 ~2 km buffer zone
2 ~3 km buffer zone
3 ~4 km buffer zone
4 ~5 km buffer zone
Gonghu Bay

0 ~1 km buffer zone
1 ~2 km buffer zone
2 ~3 km buffer zone
3 ~4 km buffer zone
4 ~5 km buffer zone
Gonghu Bay

0 ~1 km buffer zone
1 ~2 km buffer zone
2 ~3 km buffer zone
3 ~4 km buffer zone
4 ~5 km buffer zone
Gonghu Bay

0 ~ 1 km buffer zone
1 ~2 km buffer zone
2 ~3 km buffer zone
3 ~4 km buffer zone
4 ~5 km buffer zone
Gonghu Bay

247
AR/ (mg/L) 8/ (mg/L) BEUE/m HE&RE o/ (pe/l)
TN TP SD Chl. a
0.283 0.382 -0.418 0.091
0.489 0.536 -0.600 " 0.364
0.527 0.606 " -0.479 0.261
0.601" 0.633" -0.333 0
0.675" 0.618" -0.218 0.219
0.913** 0.782"* -0.164 0.518"
0.145 0.610" -0.318 0.738" "
0.200 0.664 " -0.282 0.641"
-0.055 0.721° -0.394 0.479
0.286 0.643" -0.643" 0.414
0.442 0.881" " -0.771** 0.221
0.718" " 0.836" " -0.673" 0.881""
-0.714" -0.618" 0.861"* -0.643"
-0.597" -0.442 0.633" -0.959 "~
-0.200 -0.105 0.413 -0.673"
-0.315 -0.303 0.613" -0.413
-0.217 -0.255 0.406 -0.394
-0.822"" -0.562" 0.551° -0.673"
-0.620" -0.190 0.586 -0.237
-0.621" -0.330 0.530 -0.078
-0.078 -0.336 0.547 -0.152
-0.479 -0.190 0.515 -0.503
-0.260 -0.097 0.550 -0.228
-0.333 -0.4382 0.531 -0.369
0.331 0.021 0.220 0.193
0.442 0 0.191 0.236
0.274 0.320 0.050 0.048
0.255 0.196 0.048 0.192
0.198 0.037 0.085 0.059
0.317 0.100 0.057 0.186

. R P<0.05,** Fm P<0.01

Note: * indicate P <0.05, * * indicate P <0. 01
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Tab.3 Multiple regression model between Gonghu Bay
land use/ cover structure and water quality

[8]J943 1 Regression analysis R? P
TN = -0.266 +0.817 Al i +1.293

. 0.741 0.023
AV ML - 2. 878 Hth
TP = -0.164 +0.858 Ay +1.411
- 0.823 0.009
A HE - 0. 264 it
Chl. a= -2.782+0.929 4\l +2.406 0,518 0.012

BT - 4. 851 bl
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Impacts of land use/cover on the water quality of Gonghu Bay in Taihu Lake

LI Boyan', ZHANG Yinjiang'*, PENG Qunzhou', SONG Yingying', ZHANG Yuting', FANG Shubo'
(1. Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Engineering Research Center for
Water Environment Ecology in Shanghai, Shanghai Ocean University, Shanghai 201306 ,China)

Abstract ;. The quantitative impact of land use/cover (LULC) on the receiving water quality is one of research
highlights of lake ecology. By using Landsat Thematic Mapper (TM) images and water quality indices (TN,
TP, Chl. a, Secchi depth) of four seasons, this paper analyzed the relationship between land use/cover and
water quality of Gonghu Bay based on five different buffer zones and the whole bay scale. Results showed that
the land use pattern in Gonghu Bay had a significant impact on surface water quality. Construction land and
cultivated land had a significant positive effect on water quality in Gonghu Bay, while forest land exhibited
significant negative effect on water quality; grass land and non-used land had not significant effect. There was
a scale effect between land use pattern and water quality indices in Gonghu Bay. The land use/cover type
near to Gonghu Bay had more significant influence on water quality than that away from Gonghu Bay. Studies
have shown that the forest land in Gonghu Bay had a strong effect on reducing water and sand, positively
improving the receiving water quality. Developing afforestation, returning farmland to forest, and
implementing wetland restoration project along the littoral zones within 0-2 km of Gonghu Bay will positively
prevent soil erosion and protect the ecological environment.

Key words: Gonghu Bay; land use/cover; buffer zone; water quality; correlation analysis; ecological

restoration
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