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Abstract: Recently, the decrease in small pond landscapes due to rapid urbanization has been a concerning issue in China.
In this paper, an integrated approach of remote sensing ( RS), geographic information system ( GIS) techniques, and
statistical methods was employed to characterize the spatial-temporal dynamics of multi-pond landscape changes in the
Chaohu Basin, an area that has seen rapid urbanization since the late 1980s. Landscape metrics were calculated to analyze
the multi-pond landscape change associated with increased urbanization. The geographical detector method was also used to

investigate the driving factors of changes in multi-pond landscapes. The results showed that the proportions of urbanized
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areas and forest landscape fragmentation increased rapidly in the study area, and the proportions of farmland and water
bodies decreased. Significantly, the research revealed the overall decreases in multi-pond landscape numbers and pond
densities, but also increasing multi-pond landscape fragmentation. Based on a 3 X 3 km grid, spatial unit analyses showed
that the multi-pond landscapes were concentrated in the towns of Tongyang and Huanglu on the north bank of Chaohu Lake,
and the towns of Baishan, Shengqiao, and Huai Lin on the south bank of Chaohu Lake. Results from factor detectors showed
that the slope factor had the greatest effect on the change in multi-pond landscapes, followed by changes in the construction
land factor, farmland factor, population density factor, and forest land factor. Results from the ecological detector disclosed
that there were significant differences in the formation mechanisms of the multi-pond landscape change, and after the
interaction of each factor, the change in multi-pond landscapes was significantly enhanced, which showed driving factors

were various and complex in their contributions toward the change in multi-pond landscapes.

Key Words: Chaohu; pond; landscape pattern; driving factors; geographical detector

2K IESOUEAR Z 100/ K vl 00 8 50 sl B T U AR A A — T K B, 4t
FUEFRAE 10 hm® DUT ARSI T 2Bkt K BHR N 30% 72472, /K WU A v [ D5 o 1 R 47
TE Y ST AR RSO )2 A0 T I A AR AN PG R X B R I S SRR K
LEZ R S 2R RS TIRE T L A, 2K IE SO BAT Sk SO0 AR PR T B D R, R A G R 11
i s AR AR AR FE AR AR AN DR H T A R, 20 TH4D 80 ARARAE P E T IZ AR AE Y 2 K
RO AEHCFE R 3 5 R R 3 2K B W AR R Ak i 21 T SR A% I L T R A G 22 /K 3 S W v 4
GE R Z K RS A E T 2 A R AR E NS R (K S T R A K I 45 A R L R K B
PR e ST OK RS RAK BEEFTERZ W/ NRK R SO S AN 6T

SR NI WS T AR R I B, AR 2 2 o A FE 22 TR ) T A X AN A 538
TR A B E T B , (LB B T 2 X R LR (I A SR I ARSR B AL S 2 U R DR R PR B
LIRSS JR K AR SR AR AR T2 BRI, Yo 4 i A X B L) 3t X 22 7K 38 570U Jrd 3 28 K% FL K 2l DR 3
IEo AT AR HIHL X Z K IE SO BT FERS G OKIFRIBUE 10 hm® DU ) 2 TSR S22 0780, iz 1]
T JEM A R B R GEBOR T B, PR T AL B B v B 5 1) il DX 22 7K 398 S5 AR J=) I 45 Qe AR R AR A T o0 A, 2
173z FH D BRER I SRR 28 22 K I S5 W2 ) A8 SR Sl DR 2R, LAY oA B SR 0) 3 X i it i b 22 /K Sl S5 LA SR A
PRI M IS T A A 3l

1 HREEHR

PRI DX A T S VLR N W A i, AR AR T 117°16'54"—117°51'46"E, 30°25'28"—
31°43'28"N Z[u], HuIX PSR A AR PO b Z8 2R T i D TEIS, PR AE S 0, P 5L I8 1 X W A
P 2 RV, SR AN, DU 253 B 5 AR BRI K S A A A K, oK o DU 2R g e v s My PEAEL A S Vi i 5 8 4
WA YR A MR ; X K 2R K38 TR AR 22, SEIBIDRI K T A S5 080 i DXt DR K G 2%, LT 4R S B 8 T K
F3E 31 HE A KR TR BRELIH0 3 X 4 M i A 2570 km?®  JEA0HE 11X 1 T 14 48, BIAL T X (35 30
D) EMATT X LIRS 14 A S8 (BiE) (BT 1),

2011 4R FEE S5 BE N & (O T R B 2 RU8 T M S S0 h B0 oA BUX R R it 52 ) Sefb =2 ) i E R
RIRIKIMN Z — I ELW, A NETH A I . ZERTRATIBCX A% R S50, PRS00 b DA Dy S IR BN i
B IREE EE R SN R BR 5 e 07 A fe RO VR, A M R & R Ty 1) TT R A R AR AR SR S PR
BT 5 2K E SO AR 1 S0k,

http ; //www.ecologica.cn



17 3] AR A PRI X 22 K I LN 25 A SRR AR AR S B Bl A 3R 3

1 R X ihIB A EFNSEE
Fig.1 Location of the study area
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Fig.3 Class level landscape pattern change quantified by landscape metrics in Chaohu Basin
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Fig.4 The spatial distribution of multi-pond landscape patch area using a 3 kmx3 km grid in the Chaohu Basin in China in 1989 and 2016
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Fig.5 The spatial distribution of multi-pond landscape patch number using a 3 kmx3 km grid in the Chaohu Basin in China in 1989
and 2016
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Table 2 Synoptic multi-pond landscape pattern change quantified by landscape metrics in Chaohu Basin
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Fig.6 The spatial distribution of multi-pond landscape shape index using a 3 kmx3 km grid in the Chaohu Basin in 1989 and 2016
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Table 3 The patch number of multi-pond landscape using a 3 kmx3 km grid in the Chaohu Basin
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Number of Patches [k % v Lt il % [k %5 v Lt il % Change rate
Number of grids Percent Number of grids Percent
0—5 39 15.98 66 27.50 69.23
6—10 52 21.31 56 23.33 7.69
11—15 36 14.75 35 14.58 -2.78
16—20 39 15.98 31 12.92 -20.51
21—25 28 11.48 18 7.50 -35.71
26—30 12 4.92 9 3.75 -25.00
31—35 11 4.51 12 5.00 9.09
36—40 9 3.69 5 2.08 -44.44
41—45 4 1.64 4 1.67 0.00
46—50 6 2.46 3 1.25 -50.00
>50 8 3.28 1 0.42 -87.50
4 itig

4.1 ZIKIEFIAKR S 1 2 BT IE
IR X AE 27 AF[8] Z2 K S SOWBEHE R R T 24% , A &2 K IE ST 76 B NS4 R B T 2B 1
DU, AN, e PR T AL A 1 40 4F K FEBEHECE TRE T 55% 7647 I T A8 Bk P b X 7 1926 F
1960 4F[H] , K SHECRTE L T 37% 1, ARIRA SCOFFT SR , $R SR b XA FH T ARUTS o 1) 60% LA L=, A G 9E 3%
WY, A P SLG A8 PR U 3t S5 XS 22 7K S L R A4 X TR 9 DX AR A B R AR RS 2% 1, BRAE
TF e FE 22 7K SO O R P AT VRIZE I 2 X, Curado 55 73 [ R I 5E 28 /N K 3 EE K 353 2% 11
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SRR, E AR DY AR PR TLR X (T 22 B v/ N K 3 B M R TR 2%, DR BR T SR R /K i BREH A 8 43 K
TR AR R IR S WAV R T o P50 3 DX A/ N BRSO I R 38, TR i o T UL/ Nk
SRR BT R T, R R M K3, HER G A S R G Ss n Rt ) WS DXObR b T AR i R AR
A TR AR 22 0 e DL S o, B HH SO A AL A PR L S0, SR BE AR /N B BAROK I 1 - A
P73 FEAT 04, JEHIR A Ml 55 22 K 5L 28 5C R ST, T LAATH S 2R US4 18 5 5 AR
A HIB LR IR 65 1 2B 2K SOWAIFIE , 58 1 75 2 F R AR B 0 10 SR o IX 22 K I
PRSI BRI 1) 52 T [ 3, JU LG 2 S BE 0 22 K I B Rl e R ) DX, 7/ ROBE B o ik 5 P4
FRIK I , LU S 1) R A K SO RE

R4 REMHIX & KES VAT 4 E R IR E R RRUER

Table 4 Indicators and results of geographical detector on the changes of multi-pond landscape in the Chaohu Basin

AR EiE 7 23 A 43 5 g

Influencing factors Factors Spatial heterogeneity q
BRI A Wi pE 0.545
Natural environments K RECE 0.193
ARS8 § 0.188
(R 0.127
BT R JRARN UNEE:- 2 ATy 0.399
Social and economic developments FEEX AP IE PR 0.280
T8 A AR LR 0.061
UM BOR 5L A AR fb i 0.503
Government policies A H AR 0.409
SR s 0.398

XS WL S S HL i REAREAE AR | e AN S, b 22 ROBE RIS AR b BN TR LAY AR SCHAE REAE
DL S A S T RITIGY, J1 A TE T 0 HSOUAS 5 73 AT et /s 3 it Ak A 52 e T i SR S0 X 22
TR YE SO SR I 23 AR RRAE . BFIE 45 5 0T LA/ NIRRT R I — 22 255 | 11525 A SO 9% 7 i AR R AE T8 R
HU R U T 2K PR R G AT, LS T s 30 A B R AR T i O 1]

4.2  ZIKIESOUAEALIK R 15T

RS FH b PRI 5 5125 6 A SR8 b DX 22 7K 3 S LB e i RS Ak S Wi R - R4 T T AR R, b BRI ZRAE
— A 2 [ A A T RERE AT R /R A I X G WA SR AR AL R SE M LB . PRI b X 22 /K I S Ui A
TR WS ZE R AWM LI T A S e A -2 TR 45 B A DG 5T BB ] R AR R ICT 10
AN TR R ST S5 e AR e S S SRR BUR R 5| T R 5 e 22 7K I SOU AR AR 1) 2 EE A
F LG50 5 H A DX K B AR S0 R 2 AT — 20 3 22 K i T RS (RS e SR R R R, T
TET I A5 0o K S T AR A B A A AR R RS N 11 85 72 A o 7K 3 T AR 1 5 i i B 0 ik T o B A
1E 3 E A Rk e H 22 00 RUH A A N 0 & X K AR AR RS R G, Tl e 7K 2R 850 o i i T AL £k
fif T JIAEAMIE ST T B AR S e KR, 2 55 A T 2 A i 28 0L i e 0 15 K, A AT B AT i 7K R A 5 4 HH Tk
A U2 34 3 i 4 X6 7 I T RS A 7 e — RE RS, Huang > Xk el o FH 7K 3 90 35 0 4% 376 30 1 O AT 9% 2 I ¥ 3 12 3
PSR — B3 FR . Curado %5l FFI R )32 45 101 051 7 3k, 45t 926 1R b 4 b b X K 354 A A7 7 J A
JEAZ BIVEVE B VD BV R B R i L R AR FE R T Ak P A 67 TR S e 5 S 0 D 1) 2 b BRI 8% v )
PR 44000 4% BB S PRl (45 Ml R/, A0 TGk e W i ) 1E Gt 0 27K 3l ooy AR 3K 3l PR )k — 2B A5
o L o AT (A I K S5 7, WK Y85 e 0 T K R A I e SR A , B T A T A RS 22 K i S AR
R R R MBI 28 J7 vk A e 3 S AR LA BEAE [R] s 20 Bt 4> 5 224748 1 22 [R] 114 38 AR FH AR AR
A2 O B B GE TR 22 LA BN AR R TR AR S RE R R 32, RSSO M BRI 2 T4
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e WA ) S EAE T (980 1 AR IREE 251 I T S A 22 T R AR B IR T BORR 5 ) A 22K I 55 A% = A8 AR )
9K g, A T 2R R BRI R N — B8 H AR
43 ZKIEFMEEE R S5 F

SREEALHERRAE PR K% B BRI L X ATS e R 52 , 227K AN (U I 2 A0 A 25 R GE R 55 D g, T i
o XA AR SCA I B BT R, A A ORI R . A fRE 22 K 8 S 0L B SR M X R IR 3 7l
FRES G, FT3E MR 9 A2 2 SO, P — A i SN (DR B R A TS B9 77 1] 17 A ] 388 1od =2 ~) 22 7K i
S UL P 2 Ay S g RSk v A R R T e BB K TR B A Vi A R B R AR AR E R IR, R B
]t XK 378 P 2 AR 2 RV =K PRV VR Y 2 DD REREIE (501 S AR R 2 K I S L DR R
FHAT LAAE SR J7 18]

5 it

AR IR T Sk 2 (14 22 7K 500, 26 T S 0% S 4 40 AR A3 Hr ik 22 [RS8 3T B RS/GIS A, Xt 34
LI M X 22K I SO R B 28 RRIEEA T T 5 AT, TR B iz FH B I0 25 I 22 T T EA T 22 7K 3 oA Ak B 5
PRI BP0, G550

(1) PRELIHIHE X FWK- B, A 1989 4E 2 2016 4F B WAE AL A2 10 iR, 4« T PLAND £ T Fgifa#h, &
BRI AR, 7 S X I b L 2k R b PLAND 22 6 f5 A3 K 34 o RBEHeFE 5k LPT th 2
SIS bR PLAND BSRAT — 0, (H 250 22 BAG TEANA% , /K 1K PLAND 2 R $, 20Kk i 5t LB
i TR BEHORARFEE R BEHAR O 2 R Bt

(2) #E—2 T 3 kmx3 km FRIHS BLICT 227K 500 2 AR RRAE A0 AT 2 W, 227K S S LB B S50 Bt B
TET RN EE S ARAE BAEW 5 X P RH o IX B 2 R a3 22K 5o 00 I i v 43 A 1Y DX Sl 65 LT e 2
A9 LD BT R EELRIIL e M | A 5 | S 8 DXt i 22 7 B 5 O T e S B X3

(3)) AR SR FH Hb BRI 15 D235 [0 A SR A0 A 10 2, 0 N AR IR B 2 1 b 23 2005 R JROIR B0 | IBUR BUR 3 555
3 AT BT ERGbr , H8 7R P0 S 1 X 22 /K 3 S 0L FH AR A i) SE R R F S5 SRR 3 e &2
IKYE SRR W e K, R M AR fh i A T AR Ak i N F1 8 B2 AR A bR b A8 b o % 22 K 3 S WA A th L
AR W] 2 R FAHEAE G % 227K 85O0 AS T 1R 52 i 8 25 38 5 ) R 30 H 227K 378 57000 P b 728 1 52 i 22
RN ZREPERE et
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