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Classified conservation and restoration of vegetation in Wuhan urban lake

wetlands based on plant diversity characteristics
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Abstract; The conservation and restoration of vegetation diversity is significant to the management of urban wetlands,
underlying the effects of urbanization and global climate change. Wetland vegetation usually shows different diversity
characteristics because of the difference of wetland location and human activity disturbance. Thus some differentiation
approaches are necessary to the conservation and restoration of wetland vegetation at regional level. The wetland vegetation
diversity and human activity disturbance should be considered as the basis of such differentiation approaches. Biodiversity
Hotspots approach was usually used to reflect the effectiveness and the priority of biodiversity conservation in the planning of
biodiversity conservation at large scale. And it could also serve as a new method to the conservation and restoration of
wetland vegetation at small and medium scale. Based on the principals of biodiversity hotspots and plant diversity feathers,
a classified protection framework and related countermeasures were studied, by the investigation of plant diversity for
vegetation conservation and restoration of urban lake wetlands in Wuhan. The results showed that, the change trends of

species richness, plant diversity, ecological dominance, and evenness of vascular plants in lake wetlands in Wuhan are
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relative consistent. But, there were significant differences in plant diversity ( abundance, diversity and evenness ),
association abundance and common wetland plants diversity (including percents of total common wetlands, abundance and
dominance) between various fielded lakes. The spatial distribution of abundance of vegetation types, formation and
association in different lakes were very consistent. Even though the vegetation communities were abundant in Donghu Lake,
Yanxihu Lake, Sanjiaohu Lake, Yandonghu Lake and Chedunhu Lake, the majority of lakes still contain fewer plant
community types. And the number of typical plant species had more obvious spatial variation. According to these
characteristics, the lakes were classified into four classes, which included native vegetation lakes, secondary vegetation
lakes, artificial vegetation lakes, and degraded vegetation lakes. In the native vegetation lakes, wetland natural reserves
should be constructed so as to conserve the native wetland plants. The secondary vegetation lake is the most common type of
lakes. Differentiated management measures should be developed according to their location. In urban area, vegetation buffer
zones with the width of 30 — 100m should be considered to establish in order to promote restoration and development of
wetland natural vegetations; while in agricultural areas, the government and managers should guide and regulate the mode of
agricultural production around the lake to reduce disturbance of the human activities. Urban wetland parks should be
constructed to protect the artificial vegetation lakes and promote the near-natural restoration of wetland vegetations. Some
ecological engineering methods are also needed to improve wetland habitat of the degraded lakes as soon as possible, and
then recover them with near-natural wetlands vegetation. The approach shown in this study could be used to determine
protection levels of lake-wetland vegetation according to plant diversity and its influencing factors. It provides a basis for
strategy development, selection of specific measures and the practice of management activities of wetland vegetation
conservation. It is hoped that the results will be integrated into the comprehensive management of urban lake-wetland

protection and restoration.

Key Words: lake wetland; classified protection; plant diversity; hotspots analysis; Wuhan
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Table 1 Location and name of lake wetlands investigated in this research

FRAEX I NSRRI 9SE 25 WA
Region Lake name and serial number Lake amount
HULIRIX Central city 2 7R3 8 T 10 SBoKWI 11 SN0 15 B FHB 16 BFLER 26 b 7
1 b3 il 4 P VE .5 3R .6 A9 BRI 12 =MA#. 13 b
IEZB Suburb W14 BPHIL17 449,20 TR ERT.22 JE R F #0238 BT 24 AL 25 B 15
plike
FAR Outer suburb 7 TEA 18 B 19 7 21 EEH 4
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Table 2 Plant diversity index

TREE TR R TR i

Index type Index character Equation Indication

Gleason 5% (GI) L= ooy dg =%

Shannon-Wiener 54 (SW) YRl ZREVERE S H=-Y PP, K, S KT DA W B A TS X R
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Table 3 Diversity index of vascular plant species in lake wetlands in Wuhan

WagS Yrh=E e BERE L YrFh 2R R AR ol 3
Lakes number Gleason index Shannon-Wiener index Simpson index Pielou index
1 16.35 3.865 0.973 0.939
2 13.34 3.485 0.962 0.936
3 13.36 3.599 0.956 0.929
4 17.57 3.839 0.964 0.945
5 10.55 3.34 0.956 0.929
6 14.13 3.728 0.970 0.936
7 15.11 3.760 0.964 0.922
8 14.35 3.57 0.966 0.940
9 9.83 3.242 0.951 0.927
10 10.86 3.296 0.951 0.923
11 6.37 2.657 0.916 0.902
12 12.36 3.434 0.959 0.929
13 12.72 3.519 0.962 0.934
14 11.12 3.416 0.957 0.920
15 10. 08 3.374 0.937 0.928
16 13.40 3.427 0.960 0.922
17 8.90 3.161 0.947 0.919
18 16.35 3.847 0.975 0.937
19 13.94 3.779 0.969 0.925
20 9.31 3.023 0.943 0.928
21 14.78 3.834 0.974 0.937
22 18.44 3.772 0. 969 0.927
23 12.28 3.575 0.966 0.928
24 10. 66 3.150 0.946 0.927
25 13.08 3.663 0.968 0.932
26 6.14 2.698 0.920 0.916

* WA LSRR A A AR L3R 1

2.1.2 MEYBEEEERE

AN AR 2SR B R IR A 3 8 B s R A A R AE IR 3 — 3, R AR ™ va i . = A AR A
EERIRE AR AR S RS RO £ 5, KEEINA Y BE 28880 (B 1) o Hd, R =/
S — o3 DX R SRR A T Y B E I A R B D s R AR SRS R E R A RK A BB EE
FRUTRRP S N TSR IR E T BB A 4, TR 7™ 7R 80 ZE B 2 B T A TR, B ARk
RIFEHT o
2.1.3 {@ih M AU ) Rh 2B A A AR AL RRAE

T b L R AR A b 2B ) 2 (B AR AR S B B, YR L AN 1T = AR G RO JE R TS
TR b BURIAE ) 5 IR AR ) SRR B B (B 2) o XSV 1 B SR K Bt i V8 2 4 I AR A A KR AR T b
BIEE . METIA B T2 LA =AY 5k e B IR S s 7 g\ T b s g (2
o7, S50 T AR AT AR A B I 28 ph i Y BT A B 32 B R

5 BB R AR LG, b B | R T SR AR A o R R, WL AT I S

hitp : //www. ecologica. cn



30 &

7050

B BTHE (E3) R A A 5 E B WA Z R (E3) W ZEAMRERHE, X5 6 AR

W A
&R
O #M

II7IIIIIIIIIIIIIIIIIII TS
—

r7rssIIIIIIY)

—
AIIIIIIIIIIYS

————
ZIIIIIIIIIIIIII IS

177772707 7700007|

IIIIIIIIIIIIIIIIIIIIIIY

77IIIIIIIIIIIIIIIIIIIIIIIS,

ZrrrrrrsIIrrsIY

TIIIIIIIIIIIIIIIIIIIIIII SIS

SIIIIIIIIIIIIIIIIIIIIY)

——————
TIIIIIIIIIIIII TSI I IIIIIIIIYS

LIIIIIIIIIIIIIIIIIIIIIIIIIIIIY

—
rrrsIIIrrIIIY)

e
177r IS

IIIIIIIIIIIIIIIIIIIIIIIIIIS

T7IIIIIIIIIIIIIIIIIIIIIIISY,

56 7 8 9 10 1112 13 14 1516 17 18 19 20 21 22 23 24 25 26

ZIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIY|

———
FIIIIIIIIIIIIIII IV

ZIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII I IIIILIIIIIIS ISP,

2 3 4

s7772s8I 770000074

1

L | | | |
oo el <t N (=1
—_ = = = —

Qouepunqy

|
o T o o

|
A+

#IA%5 Lakes number

EMEMREFEE

i

3
1

EiX#
Fig. 1 The abundance characteristics of plant community in lake wetlands in Wuhan
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2.3 ﬁiﬂ ﬁi#ﬂ (EYE%*EH{%%%?FEJWEX#% Fig. 4 Cluster analysis tree diagram of wetland plant diversity
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Table 4 Types of lake wetlands based upon vegetation diversity
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Protection types Lakes number and name Lake amount
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DRI W10 BB 12 = 5,14 BFBD 15 T2 16 BF t6

e WAL17 SR 20 BREE 23 T 24
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Artificial vegetation lakes 2R A TP 2
RGBT 115125181 26 PEbi 2
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