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Abstract; Using the remote sensing images of 1995, 2005, and 2015 as the data sources, this paper explored the temporal
and spatial characteristics of the lake landscape pattern in the central district of Wuhan through selected landscape indices
and the GIS spatial analysis method. Subsequently, the ecological security evaluation model of the lake landscape was
established to reveal the temporal and spatial characteristics of the landscape ecological security pattern of the lake system.
The results showed that; (1) In the past 20 years, the total area of the urban lake showed a decreasing trend. The lake area

decreased by 28.95km” at an annual average decreasing rate of 2.4% from 1995 to 2005, and 17.47km” at 1.8% in the time
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period 2005 - 2015. (2) The patch density and fractal dimension of the lake system both showed a decreasing trend,
which indicated that the fragmentation of lakes was decreasing, and the shape was becoming simplified. The connectivity
index showed a rising trend, which indicated that the lake space structure was becoming more compact. (3) The overall
ecological safety of the urban lake system showed a deteriorating trend during the period 1995 - 2015. Each secondary lake
system was influenced by a different degree of urbanization and human disturbance, thus the ecological security evolution of
the secondary lake systems showed different characteristics. The rapid expansion of urban built—up areas, the transformation
of lakes from agricultural production objects into usable development land, and the real estate industry as the pillar
industries are the main driving forces for the lake system to be filled, directly endangering its landscape ecological security
and raising public awareness of environmental protection through lake protection initiatives and practices that have a positive
impact on the ecological security of the lake landscape. This research on the temporal and spatial characteristics of the lake
landscape pattern and driving forces can provide an important support for Wuhan to formulate effective ecological

management policies and environmental governance measures.
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Fig.1 Division of urban lake system of Wuhan
:HS ;57K &, Hou Lake System;BS,dti#i7K £ : North Lake System; DSS: 75 ] - ¥ # 7K 2 , East-Sha Lake System; MLNBS: £ 7K ] - J¢ FH i -
(1) bR TF#I7K & , Moshui—Longyang—Nan and Beitaizi Lake System;TS;i7#b#]7K & , Tangxun Lake System
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Fig.2 Urban lake change of Wuhan in 1995, 2005 and 2015
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Table 1 Urban lake system structure of Wuhan

L3 X 1995 4f 2005 4f 2015 4§

5 KKFHR BEHRL (A b fl BEHLEL THIH b BEHLEL T b fl
Five lake Patch Area/ Proportion/ % Patch Area/ Provortion/% Patch Area/ I
systems number/n km? roporhions 7o number/n km? roporons e number/n km? roportion/ 7
HS 154 6.94 5.16 81 4.02 3.81 20 1.01 1.16

BS 80 26.17 19.47 60 21.11 20.01 39 20.40 23.19
DSS 59 45.22 33.65 29 37.63 35.69 23 34.63 39.53
MLNBS 131 17.28 12.86 91 10.21 9.68 29 7.34 8.38

TS 152 38.78 28.86 124 32.47 30.80 20 24.58 20.06
ST Total 576 134.39 100 385 105.44 100 131 87.97 100

HS:J5 7K % , Hou Lake System;BS,JLi#7K % : North Lake System; DSS: 4 #-70 17K £ , East-Sha Lake System; MLNBS ; 8 7K -2 BH#A- (75 ) db
KTk %R , Moshui-Longyang-Nan and Beitaizi Lake System;TS: bk & , Tangxun Lake System
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Fig.3 Landscape indexes of urban lake system of Wuhan and fractal dimension, patch density, connectivity of its secondary lake system
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Table 2 Evolution of urban lake system ecological security of Wuhan, 1995—2015

Ay JEIK & JbiK 5 WU K £ 7k?£ﬂ_—72lﬁﬁiﬁﬂ-r‘ﬁ(jt) T Z TS HARWIA RS
Year HS BS DSS KFWI7Kk & MLNBS All lake system
1995 0.057 0.187 0.373 0.133 0.351 0.336
2005 0.039 0.208 0.338 0.097 0.357 0.237
2015 0.009 0.221 0.624 0.076 0.314 0.137

32 ARG EWA S LR

FIFH ArcGIS10.0 375 221 1995—2015 AE BRI POI XGHITH R4 5o AR B Z 28 )5 (K 4) AR A
PRARIENIN R 50 5oL A S A% SR i AR 25 5, R Y A SR KT 257 ( Natural Breaks ) K171 38 48 1) 5o WA= A 2 &
R0 5 NS 1 % (0<ES<0.1) T 2(0.1<ES<0.2) . MZ%(0.2<ES<0.3) IV (0.3<ES<0.4) . VZ(ES
>0.4) o T HBIEATE FNZS HRFEAS R, R GEHIA 7K ZR 32 B0 A0 A [R) 88 B A 5% e RS [ 28 70 A3 3 i
Yozl , Sl 252 g R FE AL RRAE R I K255

SRR EAR S b EIK R SRR BH-R (dE) RFK R soM A S 24 B AT o I &2

I%%ﬁ?ﬁkﬁ% JEIK R FOMAESL 2 E R L IHE S HI K R 5o SR e a e T
B, ZRI1-VD K R SR AR A e A T R I A BOR IR B T, AE 28 (A% Jm) b, 2R -1 i1 7K 38 RN i b i 7K
RO A A A EARXS R s HUGR ALK & 820K - Je B - (36 ) RFHIK R AWK R 7R A R
TS J5 T, ik R G 7K R BRRE , ik R0 oW A 8842 2 BEAL T s e e i 1 Je K 3R
SO L E—EHAT T % BKE-JeBR-F () KRFWIK RS0 AL 2R TN T 9 AR M-10 15
K Z ALK R B L AW, I VR BT VR T EF MG, HeAh B HAA W R

(1) WA SO A 285 28 42 P 55 WA RIS 52 TE R G, T RSB R, S5 A AR 34 B R, A S R G AR
B, oW AE AR A P RR 5 5 TR RRR /N A R 2 WA o a1 R AR AR L DX ) oW A AR A T B
SR, ARI-VPIOK AN K R AR B I, VA TR ARG 124 o iR 3 XK R T R T AR Y
60% , K I S WA 25 22 4 BE s v, 1T LA/ INFISSIATE A 22 0 i WA 2R, WY1 T % R 358 4 A0 o R e b, St A 22

http ; //www.ecologica.cn



8 JAE = 39 %

20154¢

B RRE

I %
LBiE
. 1%
V5%
.V

4 1995.2005 712015 ERNPOHEXBHREESTEERHES
Fig.4 Evolution of urban lake system ecological security pattern of Wuhan, 1995—2015
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