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Design of a wetland park for high bird diversity, based on analysis of the species
richness drop: A case study of the Luowan Wetland Park of the Liuye Lake,

Changde City, Hunan Province
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Abstract: With urbanization, avian habitats have been obliterated in many parks, such that the current avian diversity is
lower than that reported previously in history and that around parks. Therefore, we adopted a targeted design to promote bird
diversity by analyzing the species richness drop among the species living in the park at present—the species only living
around the park —the total species lived ever in history to rectify and classify the objective species and their habitats at the
Luowan Wetland Park, Changde, Hunan Province, from May 2016 to March 2017. We recorded 16 bird species in the
park, 79 bird species in Liuye Lake, the area surrounding the park, and 146 previously reported species. Thereafter, 21
species with 8 types of habitats were selected on the basis of local ecological features. The park was divided into 4 areas,

wherein different habitats of the objective birds were designed. Moreover, we applied various measures to attract birds to
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inhabit the park. Thereafter, 39 species were recorded in March,2017, and more than 2000 ducks were observed during
winter in the park.These results show that the method designed herein effectively enhances the biological conservation of

wetland parks by promoting bird diversity and landscape elements of wetland parks.

Key Words: bird diversity; habitat construction; urban wetland park
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Fig.1 Location demonstration of the project site
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Table 1 Basic landscape indexes of Luowan Wetland Park and Liuye Lake

K Types 22595 323 bl Luowan Wetland Park Wit Liuye Lake

CA PLAND NP MSI CA PLAND NP MSI
U HHL Construction land 4.84 8.01 1.65 4.64 1579.48 21.36 1.22 1.62
K3, Water area 42.66 70.56 1.65 2.21 2120.36 28.68 1.30 1.71
HIARHE M Forest grove 12.96 21.44 1.66 4.14 391.92 5.30 2.46 1.56
4¢ Hl farmland — — — — 1292.88 17.49 1.01 1.54
FE54 I Aquaculture pond — — — — 1020.00 13.80 1.41 1.56
Mt Green area — — — — 988.40 13.37 2.16 1.60

CA,BEH AL (hm? ) Patch area; PLAND, Bt /5 52 W18 AL L ] (%) Plaque proportion of landscape area; NP, K 5t %5 & (4~/hm?) Plaque
density ; MSI, BEHRSE T IRFEEL Patch average shape index
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Table 2  Objective species checklist and restoration methods

777 Methods 2 Species
5] Reintroduction 3 . EEBEEE Ixobrychus sinenss , TSTHFRY Rallus aquaticus , oA R Ixobrychus cinnamomeus
increase : A 5,z Hiy Egretta gazetta , /\&r /N W8 JEY Tac ybapius ruficollis , 225 i 15, Sk 54 Sinosuthora webbiana
i 7 T BEWENG , NG S E \HE /NSRS Tachyb tficollis , 22 AR KR A9%E S h bb
11 Fh. BEEWERS Anas clypeata; W% Ardeola bacchus, & ¥ Ardea cinerea , B ¥ Nycticorax nycticorax , % SU55 | K3k HS 7S
4 Abstraction Podiceps cristatus , 2K Gallinula chloropus , 3538 f5¥%5 Phalacrocorax carbo , A M55 % 5 Amaurornis phoenicurus , 5 JFE M5 W

48 Eophona migratoria , 7KHE Hydrophasianus chirurgus
5|, # 5] A 53 Reintroduction of birds; §, ¥ K JE A & 2K Fh B8 5 & Increasing the number of existing bird; #1, 41 5| Ji i1 52k Abstracting

surrounding birds
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Fig.3 Sectional view of shallow water in Luowan Wetland Park Fig.4 Sectional view of deep water in Luowan Wetland Park
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PR 1 MM LA E B RS HER
Addl. The present and historical avian species distribution checklist in Liuye Lake
s Gl S il B T
Species name Residence Distribution Protection Species name fResidence Distribution Protection
ype level ype Tevel

LIRSHE Phasianus colchicus R ++ LC T4 BRI L. vegae \4 et -—-

2. KKIE Cygnus cygnus W +H+ 1,LC 75. 40 Ichthyaetus ichthyaetus W +++ LC

3 NKAE C. columbianus w et II,LC 76.£1M5W Chroicocephalus ridibundus w 4t LC

4 I8 Anser cygnoides w ot VU 714 MEE W Hydroprogne caspia S +Ht -

5.5 A. fabalis \\4 ++t IC T8 JF I Chlidonias hybrida S ++ -—

6.I1HME A. albifrons W - il 79. W HEW Sterna hirundo S IC

T/NABIE A. erythropus \ et VU 80. 4Rl Spilornis cheela R ++ LC,II

8. JKIE A. anser \4 +++ LC 81,34 & Buteo buteo \4 ++ LC,IT

9. BEHERS Anas zonorhyncha R, W - IC 82414 Falco tinnunculus R o LC,II

10. 750505 A. strepera W ++ LC 83./INBSE Tachybaptus ruficollis R 4, ® LC

115608 A. crecca w o+ LC 84. KK MBI Podiceps cristatus w ++ LC

12.8 400 A falcata \ o+ -— 85. 3 fi 48 Phalacrocorax carbo S,W,P o LC

13.553K18 A, platyrhynchos W ++ LC 86.11% Egretta garzetta S o+ LC

145118 A. acuta W +t LC 87.KH% E. alba W ++ LC

1546151 A formosa w +Ht LC 88. 1% E. intermedia S et LC
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579 tisy 579 ricy
i N L Tl e
Species name type Distribution level Species name type Distribution lovel
16. 4531 A. penelope W +++ LC 89. 5% Ardea cinerea R,P et LC
17. 1B A. querquedula W +++ LC 90. 5% A. purpurea S +++ LC
18. EEWENS A. clypeata w ) E LC 911t % Ardeola bacchus R,S,W 4+, % IC
19.75KHS Tadorna ferruginea W e+ LC 92. 2% Bubulcus ibis R,W 4, ® LC
20. 5B & HRHE T.1adorna w,S +++ LC 93.4¢% Butorides striata R +++ LC
212138 Aythya ferina W +++ LC 94. 7% % Nycticorax nycticorax R +++ LC
22,7538 A, baeri W - CR 95. BEBEE M Inobrychus sinensis S,p —_ LC
23 RS TBTE A, fuligula A\ — LC 96. LT 1. eurhythmus S — e
24, HHRIETE A. nyroca w H NT 97. 5L 1. cinnamomeus S H LC
254 5% Nettapus coromandelianus S +++ LC 98. B2 Dupetor flavicollis S +++ LC
26. AFKIPTE Mergellus albellus w et LC 99. KIS Botaurus stellaris w o LC
27 & WKV Mergus merganser A\ - LC 100. HEE¥ Platalea leucorodia w - 11,LC
28 KKEREAR Y Picus canus R ++ - 101. 224 Ciconia nigra W +++ [,LC
29. KIEWE A Dendrocopos major R ++ LC 102. %77 Vi C. boyciana w ++t I ,EN
3045 A D. hyperythrus R ++ IC 103. 43k %8 Pycnonotus sinensis R o+ LC
313 Upupa epops R o LC 104. # 8 9 P.xanthorrhous R,P ++ LC
3RS Aleedo atthis R +, LC 105. 5535 K 419 Hemios castanonotus R ++ LC
33.1 352 Halcyon pileata S ++t LC 106. 5T Spizivos semitorques R ++ LC
34.3E 0K Ceryle rudis R ++ IC 1078551457 Lanius schach R ) w LC
35. KHHS Cuculus canorus S ++ LC 108. 21 RAA5 L. cristatus P ++ LC
36. WP LS C.micropterus S ++ LC 109. 54 Turdus merula R o+ LC
37.JEBY Hierococcyx sparverioides S et LC 110. 3508 Garrulax sannio R ++ IC
38. RS Eudynamys scolopaceus S +Ht LC 111 BHLET Oriolus chinensis S ++ LC
39. /NSRS Centropus bengalensis R +++ 112,18 KBS Coracina melaschistos S ++ LC
40. %A C.sinensis R ) 113. FA#84Y Motacilla alba Ww,P +++ LC
41.LUBEN Streptopelia orientalis R o+ LC 1148425 Anthus hodgsoni Ww,P ++ LC
42 ZRFNBENG S. chinensis R =+ LC 115. 224 R Dicrurus macrocercus S 4k LC
43. 9% Grus leucogeranus w +++ [,CR 116./\EFF Acridotheres cristatellus R o+ LC
44.JK % G. grus w +++ I,LC 7. KK Spodiopsar cineraceus w o LC
jfnifr :';E}; nicurs S + IC 118. ZEHKY Sturnus sericeus R +,+ IC
46,353 Gallicrex cinerea S et LC 119.48HI% Phylloscopus fuscatus P ++ LC
47. 29K Gallinula chloropus R ok LC 120. ZEWIE; P.proregulus S ++ LC
48. 5T Fulica atra S i w LC 121. A XS Lonchura striata R o IC
49 /NHIXY Porzana pusilla P ++ LC 122.Jik%€ Passer montanus W o+ LC
50. KIbHE Gallinago megala S et IC 123. K148 Parus major R 4 IC
SLEHRVHE G.stenura S 4+ LC 124. FNGIAE P.venustulus R ++ LC
52 R RUHE G.gallinago w et LC 125. 26 1118955 Prinia inornata R ok LC
53. RS Limosa limosa W +++ NT 126.ALZL W Phoenicurus auroreus R ++ LC
54. %875 Tringa erythropus S +++ LC 127 210z 5S Ficedula parva P ++ LC
55. % M T.nebularia w H LC 128. 21k B4 Tarsiger cyanurus P ++ LC
56.£1 417 T.totanus w +Ht LC 129. 588 Muscicapa sibirica P ++ LC
577 T.stagnatilis w +Ht LC 130. FMEAY Emberiza elegans Ww,P ++ LC
58. FANEEEY T.ochropus A\ ++ LC 131,k 339 E.spodocephala W,P )k LC
59578 T. glareola S - LC 13218 E. pusilla w ++ IC
60. BIFUERY Calidris alpina w ++t LC 133. 4455 IR S Zosterops japonicus R,S,P )k LC
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61. KEHER C.subminuta W +++ LC 134.£LB5 W5 S Urocissa erythroryncha R ++ LC
62. 778 Actitis hypoleucos W +, % LC 135. )k B4 Cyanopica cyana R ++ 4 LC
63. MRS Recurvirostra avosetta W - LC 136. 08 Garrulus glandarius R ++ LC
64. 21 STUTHEERYS Phalaropus lobatus P +++ LC 137548 Pica pica R ++,+ LC
65.7K Mt Hydrophasianus chirurgus S ++ LC 138.53 Hirundo rustica S o LC
Elﬁi;n%ﬁi.ﬁ?iamopm \ +++ LC 139453k F54€ Paradoxornis webbianus R ++,+ LC
67. MRS Charadrius dubius S et LC 140. 22 R HEVESE Eophona migratoria p ++ IC
68. 3430118 C. alexandrinus R +++ LC 141. 4% Carduelis sinica R ++ LC
69. 4 BE Plwialis fulva w +Ht LC 142,48 Fringilla montifringilla P ++ LC
70. JKIENE P. squatarola W +++ LC 143,188 Garrulax canorus R ++ LC
T1RL 38 Vanellus vanellus W e LC 144 BAGVERY G. perspicillatus R ++ LC
T2 K3 FE R V. cinereus S +H+ LC 145. 213k K Fe 11148 Aegithalos concinnus R ++ LC
7350 Larus canus W e+ LC 146 4R B 1114 A. glaucogularis R ++ LC

R, W5, S, B, W, XS P, kS0, T, BRI, 0 HTSRYP;1LC, Tfe; NT, #Eife; VU, BfE; EN, ¥ifs; CR, WEwm; ---, K&,
Uncertain; +++, 30, ++, HIX; +, A 5+, SIREWH
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