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Dynamics and driving factors of landscape pattern based on GeoDetector in Caizi Lakes
wetland of Anhui Province/PENG Na'? ZHOU Lizhi *?(1. School of Resources and
Environmental Engineering, Anhui University, Hefei 230601, China; 2. Anhui Province Key
Laboratory of Wetland Ecosystem Protection and Restoration(Anhui University), Hefei, 230601,
China)
Abstract: The 1999, 2004, 2011 and 2017 Landsat ETM/ETM+/OLI remote sensing images were
used as the main data sources, this study reveals the temporal and spatial landscape evolution
characteristics of Caizi lakes wetland from 1999 to 2017 and their relationships with human

activities and socio-economic factors by means of landscape pattern index, GeoDetector and
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correlation analysis. The results showed as followed. The artificial wetland gradually increased
while the natural wetlands gradually degraded. The mudflats and the herbaceous marshes
presented a tendency of decrease, proportion reducing by 12.23% and 13.84% respectively. The
area of paddyfield and aquaculture ponds increased by 12.12 km? and 20.71 km? respectively, and
the non-wetland area increased slightly. With the increase of land use intensity, the landscape was
more fragmented, the degree of connectivity between patches was weakly, the landscape
aggregation degree of the area was decreasing, the shape of wetland patches changed from the
complex to simple ones, and the landscape heterogeneity was increasing. In general, the wetland
in Caizi Lakes was affected obviously by human interference. The high and higher distribution
area of landscape pattern dramatically expanded with time. Between the years 1999 and 2017,
human activities had a different impact on number of patches from different over the years and the
combination of them had a more significant impact on number of patches. During the study period
the explanatory power of farmland increased constantly. The landscape change of Caizi Lakes
wetland was influenced by output value of three industries, GDP, population and
fisheries/agricultural development.
Keywords: Caizi Lakes; wetland landscape; human disturbance; GeoDetector; driving forces
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Figure 1 Location of Caizi Lakes wetland
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Table 1 Ecological meanings of each landscape pattern index
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PEERHR (NP) TR AN B SR FEE , NP EROK, OB . (Np>0)
By g (PD) PR P FH R RAE SRS S5 AR B, BB B K, T BRI, Ak R B 7« (Pp>0)
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[ 21999—2017 FFRF MR R KB = 8 537
Figure 2 Spatial distribution of landscape types of Caizi Lakes wetland from 1999 to 2017




31999—2017 R F BRI TR R AR M EFI HEL
Figure 3 Percentage of different landscape types of Caizi Lakes wetland from 1999 to 2017
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Table 2 Area and percentage of different landscape types in Baitu Lake from 1999 to 2017

B 1999 2004 2011 2017

B Y km? 5 E% ERY km? 5 9% R km? L% A km? 5 %

bINE 57.04  39.96 5439 3810 64.63 45.28 76.13 53.33
TR 2.02 1.42 222 155 240 1.68 2.52 1.77
FrHE 0.11 0.08 024 017 584 4.09 7.65 5.36
Wt 46.00 3223 4142 29.02 1453 10.18 24.30 17.03
WEEHE 3662 2566 4173 2923  48.33 33.86 21.58 15.12
AR 0.34 0.24 235  1.65  6.49 455 9.55 6.69
JEiE Hh 0.60 0.42 039 027 050 0.35 1.00 0.70

7 319992017 FHF BRI RN LR EMR K B 7L
Table 3 Area and percentage of different landscape types in Caizi Lake from 1999 to 2017

1999 2004 2011 2017

SRR
RV km? (Eo% TRV km® L% TEBY km? L% ALY km? 5 EG%

A 7.50 21.56 8.26 2376 1371  39.42 1352  38.88
TR 0.84 2.42 1.10 3.16 1.60 4.60 1.61 4.62
FREHYE 0.68 1.96 0.81 2.33 1.49 4.29 1.00 2.89
M 1021 29.36 9.16 26.34  3.85 11.06  6.64 19.09
WEEHE 1501 4315 14.81 4256  11.07  31.84 7.11 20.45
AR 0.09 0.25 0.32 0.92 2.62 7.52 4.08 11.73
JEiEH 045 1.30 0.32 0.93 0.44 1.26 0.81 2.33




3R 41999—2017 FEF BRI RN LR ER KR B 7L
Table 4 Area and percentage of different landscape types in Xizi Lake from 1999 to 2017

1999 2004 2011 2017
A km?  ER/% AR km? (5 E% TEAR km? L% TR km? (5 H%
biNE 3466  51.22 40.33 59.61 36.61 5410  37.43 55.32
T 1.56 2.31 2.12 3.14 2.29 3.39 2.30 3.40
FRYEYE 035 0.52 1.63 2.40 4.75 7.02 4.60 6.80
Wb 11.61  17.16 9.32 1377 477 7.05 6.89 10.18
WEEME 1927 2848 13.85 20.47 1420  20.98 8.28 12.24
AR 0.13 0.19 0.22 0.32 4.74 7.01 7.65 11.30
E|in3:i 0.09 0.13 0.19 0.29 0.30 0.44 0.51 0.76

SRR
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Kl 4 53 5 ATLUEH, 1999 4% T iR A 2% 3h 280 5 AT A D, AU b
FEGEYE . B TR 2% . 1999—2004 4 [ G i AN i - BBl I MG 2 SURIsE i, 4
SN T 34.47 km? A1 16.35 km?, FRFEIEAIA LA I B % . 2004—2011 4F (7] (5 4 it
WA L, SOWPESAL IR, T AT X R TR iR B . 2011—2017 4 [A] 4
AN R R A AR S D AR AT A A B

(a) 1999 4F (b) 2004 4
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Figure 4 Human disturbance types distribution of Caizi Lakes wetland

(d) 2017 4¢

< 5 T HEEHERNEENSE
Table 5 Quantities of fence and dike ridge of Caizi Lakes wetland

‘ i T i
T 3 ; ;
FEIR/ km®  FEIU/Kkm  FER km?® BEIUKkm R/ km [ /km
1999 0.00 40.63 0.00 18.20 0.00 21.89
2004 34.47 50.19 0.19 25.12 16.35 21.89
2011 45,59 155.58 3.81 43.59 26.14 24.95
2017 54.79 180.59 0.25 47.72 6.77 26.31

2.3 BRI HETE T

1999—2017 4% iy S WL AR B M AR A AR ] 5 s I Seils Sie il R s 1l 5o 28
ROV FEALARE IR, 50 S5 10195 2 BEAR AN 21467 R R 1999—2017 4E, 3 ANFllIX
PD fE8U K, HAIIALEH WP R E L L, XER BRI FRAC-MN 4%/,
LSO AR B R, Wit 2 N TR CONTAG Fa¥um/l, Ui IR T /%,
SOWEEMEARZE . SHDI 48408 K, BESEFWIRRR LR AR5, SO,
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Figure 5 Landscape-level index of Caizi Lakes wetland

MR Ny P E A OL WA 6 Frs, BB SEFMAE 1 N P AR 230
MAZ O K IRFIA G s, HR ISy A o S B X o W BEHBCRHR B = (X 4>
AGTE 1RGS2 2R B RIS 131 R 94, 30K X Al FR B R A P 17 32 99 A X0 1999
—2017 4F, 3 /NP7 i AA AT IR AE X . 2004—2011 4Figh N P EIG NI &, B
B AR BeE R (38, 57X Y K, U RIS B AR A 5™
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Figure 6 Spatial distribution of landscape number of patches in Caizi Lakes wetland

2.4 NAFIHBERZSR

M ESRE (R 6), BFFC A 38 TN BEE B T4 R AR T30 B T s T3k
A TR, PSRBT IR EOH B3, 1999 4, WFFLIX 52 NN HuE Bl
MR TN E, H AR RS 46.60%. 1999—2017 4F, {KT-HLAIEAR MK Sk,
i H B> T 27.78%A0 21.30%; AT HLMRR BRI KU R, B 1999 LGN
T 26.23%; = THUMME ARG, BrERERN, & HEn 8.64%.

R ARE (B 7), 1999—2017 45, Wi Ay F-HuRE 3 e fd 52 I M A58 1 pA) 350328
RS, UL A SN P R B . SR TR X A A R L
TR KL ER I DX I8, P S R i3 T 1R 4 A 78 B 7558 T P i A o 168 13 AR F 3 o A 7
WX AR . AR Bom TR I R R 2, DR BT
I A% B b A3 A 7E 1 GiiAL S, XA — AT 1 S8 B T P B
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Table 6 The number and proportion of each hemeroby index level

T 1999 4 2004 4 2011 4 2017 4§
sy FHEE —— . L L "
S M b AN A% M % M %
1% [0.10,0.19] 151 46.60 87 26.85 85 26.23 61 18.83
BAL  (0.19,027] 145 44.75 140 4321 88 27.16 76 23.46
sk (0.25,036] 25 7.72 87 26.85 106 32.72 110 33.95
Be o (0.32,0.47] 3 0.93 9 2.78 27 8.33 49 15.12
= (0.43, 0.65] 0 0.00 1 0.31 18 5.56 28 8.64
AL N T 0.19 0.24 0.27 0.30
(a) 1999 4 (b) 2004 4F

Tmprcss [l 0000000 B 0.19.027] (0.27.0.36] 0360471 [ (0.47065]
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Figure 7 Spatial distribution of hemeroby index in Caizi Lakes wetland

2.5 B FENEBENIREN DS
2.5.1 NAENSBERE 2R M 15347

2004—2011 4, A& H K BN NP FEHemm 7135 832 B F:, 52 /) g {23 700386 K 10.11%
F19.41%. KU K FEIA AT TCIX N P SR EU 23 53 5 A VE B K o FRAE5E 5T N,
P Fa 5 RN I AT R B, (B4 T 8RR T o 2011 4F BN (AR, RUZH AN T
HAb PR XA FCIX N P FEEE 25 40 SR D0 K, SERTE By 2 . 2011—2017
REE RS q ks 20 LTS, JFE 2017 ik FRA, RPRBEREZENTAX N, P

TR 2= 23 S R BOIBR . (GR 7).
® 7 HIBRMERETFIRUER

Table 7 The result of factor GeoDetection HAr: %
G B30 &M FRPE &
1999 25.82 21.46
2004 13.68 5.74 28.36 21.41
2011 23.09 15.85 20.04 22.34
2017 11.09 29.86 12.86 23.68

RHFMEERE7R (R 8), ARMIPA A IES 73 50 N P #5580 18] 7 7 1 3L R
MIFRER T A R . ISR B A AR R o, 5 B s BAR IR,
HL RIS A FH O A 58 A RIS S5O R A 2 8] 7 57 (R S S5 25 40, T N R B R 2R
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AT it S T SFOULAR AR ) 2 1] S B B AR
% 8 2017 FFIIRIRM B RZ EIRMEAR

Table 8 The result of interaction GeoDetector in 2017 B %
NNiESE T EEE3 feH TG FEl ™
[ 1 11.09
A H 50.15 29.86
FRIAYE 32.39 46.62 12.86
L 1) 45.44 44.00 33.65 23.68

2.5.2 FMEHSHSEFREFHEXME

MBS G G R BRE T (R 9), SOUMBESRECS b= E . AN EAK ™
SRIEAHSG, HER T 0.01 /KF ERREFMERLR, WM LA TK- i s, SRR
BEE N KPP s AR I . 1999—2017 AFETARIR BRI SR FEFa 4 5 28 — ™
M S = E S S E N DY 2R O G, B REE Tl iRl SR R R
SOUL AR S e R T 55 s 1999—2017 4F, Shannon's £ Ff 1 FE 455 55— 77 b= A
N B 7K BB TR R 35 A0 G, SLEHBEE A B 20 R 703 K K s R A 5 A%,

Shannon's Z FEEFRECE K.

# 9 BRI HESHSKFEFRHEXEI N
Table 9 Regression analyses between wetland landscape pattern index and social economy factors

Shannon's £ #1415

B TEARFE REF I ”
o R REE
. e . o . e | S ]
MRMEE  SEEME MMl SBEME MME BEME
fE fE
HFpall 0.748%* 0.001 -0.525% 0.037 -0.724%* 0.002 0.608* 0.013
Pl 0.879%% 0 -0.392 0.133 -0.648** 0.007 0.482 0.059
H=REEL 0.797%* 0 -0.302 0.256 -0.526* 0.036 0.372 0.156
MY 0.863** 0 -0.376 0.151 -0.621* 0.01 0.459 0.074
WA 0.526% 0.036 -0.884** 0 -0.847** 0 0.901** 0
R AT 0.900%* 0 -0.705** 0.002 -0.828** 0 0.749%* 0.001
HO P 0.701%* 0.003 -0.510% 0.044 -0.699** 0.003 0.588* 0.017
KFEFE 0.641% 0.007 -0.786** 0 -0.846** 0 0.830** 0
PN 0.638%* 0.008 -0.762%* 0.001 -0.822%* 0 0.802** 0
VE: *fE 0.05 AP LEEMIE, **7E 0.01 KFLEEHK,
3 it

1999—2017 4, ST WiRE FARBHL IR 8 /b, N TR T ARG 0, 3 b S50l e
BRI, NN THRGER, B4 RS KT Re s A 5 A — 30, e 5t
RS J5 D04 ) 6 B SR R 9 e 22 ARk N R FRAE 2 7 T o 20350 IR SR BN 3 1IN
MU ARG B R, 1999 4ELART, UHUAT KON, SRR K i
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MR AL T BURAKT HARR T A RE AR, PR R R A o5 B 51, AT,
WA P R MR OB, B R . G TFR R IR B R R M,
2004—2011 4[] [ o0 SR B T ARRGE B KR T RS 0E ,  FRFE I PSR 1Y I T B0 SR E
BHOK, AREHERRD, @R, X SRR T B SRE R AR,
PVEERAE R, SRR BRSO WV AE S — b G, SRR R . A
CIK T A B AR TR, B TR M FR SR FFAEAZAE, AP J5 53 AR Bk, oy
WL RERE T SRIG LS, e RN, B @A IEH T R T &1,
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