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Abstract: The lake littoral zone, an important transitional area between land and lake, is an integral part of a healthy lake
ecosystem. The evolution of landscape patterns in the lake littoral zone will have an important effect on wetland water
quality. Therefore, studying the key littoral zone landscape factors that affect karst wetland water quality changes is of great
importance in understanding the process and the underlying mechanism regarding how landscape patterns effect karst

wetland water quality. Using Puzhehei karst lake wetland as the study area, and obtaining Landsat remote sensing images
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and the collected water quality monitoring data from 2005, 2007, 2009, and 2011, we studied the influence of landscape
pattern indices on Puzhehei karst lake wetland littoral zone water quality through delineating the buffer zones and using
correlation and redundancy analysis. The results showed that the littoral zone landscape patterns were quite different in
various buffer zones. The effects of water quality on land use type and landscape pattern indices in the low flow period was
greater than that in the high flow period; the landscape patterns had different effects on the water quality of karst lake
wetlands at different buffer zones. Individual landscape indices better revealed the influence of landscape pattern evolution
on water quality in the Puzhehei karst lake wetland, accompanied by increased buffer zone distances. Among them,
Contagion Index, Patch Cohesion Index, and Shannon’s Evenness Index values had a substantial influence on water quality,
and Area — weighted Mean Patch Fractal Dimension exhibited a significantly negative correlation with water quality
parameters. The effects of other landscape indices on water quality were not significant. Among them, the effects of Edge
Density and Aggregation Index values on water quality gradually weakened accompanied by the increased buffer region
distances. Largest Patch Index values were closely correlated with water quality when the buffer distance was less than 300
m. Beyond this, the effect of Shannon’s Diversity Index on water quality was uncertain. Additionally, most water quality
parameters showed a good correlation with land use type area, and the proportion of wetland area was the main index to

characterize the water environment quality of the karst lake wetland.
Key Words: karst lake wetland ; landscape index; correlation analysis; redundancy analysis
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Fig.1 Puzhehei karst wetland monitoring sites and buffer land use map in 2005—2011
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Table 1 Landscape pattern index selected in this study
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LPI. Largest Paich Index; ED: Edge Density; AWMPFD . Area-weighted Mean Patch Fractal Dimension; CONTAG: Contagion Index; SHEIL:
Shannon’ s Evenness Index; Al. Aggregation Index; SHDI: Shannon’s Diversity Index; COHESION: Patch Cohesion Index; PLAND: Percent

of Landscape
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Table 2 Descriptive statistics of water quality parameter
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Table 3 Correlation between landscape pattern index and water quality (n=12)
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Jnfa, i CONTAG {EXHE 1K B AR 4R 55 , X 577045 NI gT 4 R — 30 HaA 76 8 B 2 i 2% op
XN, CONTAG {8 X 07 3 7K 50 A0 52 MR 458 /0N T 245 8 T 78 2 A 3T 37 3 (9 A 98 w28 R 2 45 [l I 43 #r 45 3
CONTAG 7K J5T (1) 50 56 77 freit , 263 s RUBE 5% 7K 0 %) i B B8 ) e -, EL AN R S5 RS Jmy 8 507 e i s R
FEX K R B S8 A WSS I CONTAG 57K A TR I (5 >0 | REAR L s FM /K R A8 4k

SHET J5Z B ) J2 S R R A0 A3 A 24 b, 2% o IX B 5 < 200m VI [T P, K U1 A 7K 39 SHET 5 5 4 R
A EMIEKR, FRYIN AR, FR A EE KW SHET 5 TP FiAH3¢;400m 28 o X 4, /K] SHEL 5 TP
ARSI TEAIDCICHR , TR R E N FUHDE, 5 COD A TN AHOCHEA K HiZk 8] SHEL 5 TP SHIEAIXK, 5
INNEE AN D <

COHSION FAE T St ULBEL ) [ SR mPE . SE/K 3 COHSION X 7K 5t 25 85 1 52 i AR K 5 J2 7K 30 A 7K
1 COHSION A Fifi 57 XL BE R (1) 119 [ SR 322 380 AN DT T s %o 7K 405 Wi i T TR

SHDI J WY 5t B 2R £ /0 K45 S LB A |5 He il 28 A ol Y (o S 2 At e L o
SRR KA K SHDI 57K Bt 2 80 G P44 55 , /K 57K B 2806 #esm i AH G, “Fok 3 SHEL
5 TN TP &% .COD HA BRI R , 5 mdh MR A SC M3 55 A2 22 vp X HE 2 =300m X35, 2
FEE BE 2% v E 25 38 0 S0 B SRR T 2Rk, A B 2k . AT shxd £ s R S AR
HY RS X R I TP 2 AL & = S R

AWMPFD St 7 ANZETE S0 SoAs R i se i fe B2, mFR 2 R R W, /K AWMPFD X} 100m 22 #p X Py
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B TN A 558 A A 56 2 A /K I AWMPED X 100m 2% v X PN A & B BCHR I TE A SR L R, TEZE PR B <
300m X3k, E/KH] AWMPFD 5 COD TP | 2 & A 55 1Y T A COC &R s FE 2% vh B 5 = 400m X3, AWMPFD 5
FERIRER TP Z A TN A EGR AR, BEHURREE S 2%, 15 Y W U h BB 0 X 32 4 K, #E BB
SEEAT T RO AR AT R AWMPEFD 5K 2 A G, X5 A BRI s 45 R — 5, B AR R
AWMPFD 57K Fed6 B A7 A . (A ek

Ay b TR H AT ( Far/ % ) -7k 8 I 72 22 vh PE 85 <200m X385 4% 7K i S 500 e MBS K, 7628 thiE 5
=300m X3, 5 TN 2 A A BRI AR ; FoK BT 7E 92 v #E 25 < 200m X3, 5 TN Z &L, COD | /=i iR
R AR IE R A COD | R R AR A7 4855 1 TAH DG , R 28 i B =400m X35, 5 COD & AU #5811
IEARDENE, 5 TN | A FR ER A 7R 5C s Al 7K B sk 76 22 v BE 5 < 300m X35, 5 4R R Eh VTN & A2 IE A G, X
JE R R AER K AT 2 U EY) E R AN JhSE B RAE  AIEA 29t T £ 2538 0, S 30 BALIE iR %
gl b5 TN A ZIEAX, 5 COD 2MAHK, 5 TP 4555 B CH: ; 7r 52 it 55 =400m X3, 5 & 4E
Rk TN A T, HI595 5 Ao R W ZE 22K 3 32 4% HHE K SR BF LS B2 i g o, Bk 5 &
R IEARE A SC R 7EZE i 25 = 400m X5 5 2 A A BRI IEMHXE LR,

R AR A (Wet/ % ) P /K IS TE A AN 22 o XN, 5 TN .COD A IEAHRC R, SR AN AL, 5 TP,
T B PR R AR DGR 55 5 FAMH I FE A& 22 o XN, 52 TN [ TP ,COD ¥4k TEAH G Al /K W1 5 TP . COD
RIEAHSE, SEA A, EE BRI E A A, 2R, R R AR B A T, i i)
THHE M AT 229 TF 42t 3 s R A SR8 S5 2 Do VR , 100 T R R vz 1 Sty 3 82 FH R AR P IS B3 N
B LTEY AT WA IR TP TN COD A A F B y5 Yook IR, T M6 457 S VT R B F 7%
FIKBIKI TP COD,, M E S IEARSCHE Al K IG5 TP COD,, IEAHIE , EMEAIFFE I K B 5 T 2 19
IKPEYCYE e, TTAS SCHY IR 0 45 /K FESTHE E TT0 , BRHAS ST 25 51 5 E IS S5 N4 2R — 3L,

AR T FR A5 ( For% ) S /K 376 2% v B 85 < 300m [X 3855 4% 7K i 2 B S PEFRAS K, 76 2% i E 25 = 400m
X3, HEA SR RE R IEADC, 5 COD TN TP 2 G C; FAKMFE RS Z i IX 5 e RE R IEAHE, 5 TN,
ZA TP .COD N TR, R T AR 45 i Je il < 0 1R, X 55K 8E Y OB oT 45 - — 80 Mk i 5
COD TN R R ER (TP R TR G, 5 S U 555 1 TEAH DG | LB 0 V2 5 22 o DX A28 () i/ )N T A DG 1 34
XTI EE R —E P MR XK B — B A WA MO e 2 R B R K
VB AR A R K TS Y pE S IS TP COD S ARG  (HMb RS BE T 2 S A F 5
FIAPL, & REFRr 2, LS TN E A G,

25 B AR SR AT R UA 3 I A 245 SR AR — 2 {H Spearman F&AH &4 #1 L SHDI 57K RS2 80% A .
AN AR TUAY A HrH SHDT 57K 1 S B U), 3 i W SHDT 57K i A9 G B A — 2 A e b, X 5
WA RIS A R 5 AN AR S AT AR K I S TP R TR G AR b K R A S B
FLA AN P, PTRE S AR I S8 A G, 7R SR A 6 Tof M e AT S0 R I A &2 | 55 LA RIE 5 v 9 A e (A
PHb FEAMK BAH BRI AN AT UL A K P A S B AR kX S G K T B R B SR R RS R, HL
AR — 5

4 Lt

(1) 3 B 51 T 1 100 T80 T 20 o DX R 38 ) 3 b R A b 2 9 b 2 5 1% B R T 26 8 . 2005—2011
AF | G2 I S A Tt TR s TR L 9 S D B A A AR b AR I ] v AR LG S A kA R R
100m F1 200m & i X PN + H A 2R A ol B — | LITR i A b8 35, 400m T 500m 22 i [X - b A 2R A 4k
&,

(2) R 7K 37K 5 55 90T 3R] 2R 38R S5 A ey 36 B0 52 i R T 35K 3T . IR AT SRS JR) 7 AN TR 2%
T DXORBE o A T T 3 ) /K S AT AN T] RN, Bt 2% v B B ) 86 T, D | AT (R X6t 1858 s 7K 5 A9 552 W 328 3477 D
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55, CONTAG {E X 1 7K 5t A 52 i 45K, COHSTON {1 I S5 L BRE B 14) 1) 19 82K 325 368 1 A DB v Xof 7K JBiE 7 5 i 4, 3%
W IR , SHET {85 7K J5 AR G AR 3, AWMPED 57K i 280 5 /K A WA i A S AF G, LPT 7E 8 il i <
300m X3 5K B ¢ R B Y], SHDI XK BT A2 M A (HBRAR OC 73 A B SHDI 57K B 80A b A0 ¢
P BRI SHDT X 7K J52 08 5 10 v AN 2

(3) ZH VA IHIATEHb A A b F b AE W T5EHE 300m 2% o X P RIS Y 400m 28 b X AM 557K 5 i S M AR TR] , 55
IR TG AT I SIS TG T 45 A5 3L 1) i o 5 PR b 76 SF /K B RN 27K B3 B 555 TN TP, COD iy 71 AH 56, FE Al /K B B 5
TP 2 A 5 3 IE ARG, 5 5V i DX A T SR DG, 08 b 7 P A B R K I B 5 2 G 2 3 A G4k
1EE /KIS AN COD & 538 1E AR &M | Y i 1t AR LU 81 7 A T A1k T T EL AT 58 i A 8 7

S0 SCILTGH F 6 P W0 B (0 7K SRR | A e 2R RO RS
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