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southern Dianchi Wetland
YANG Wenjun', LIU Qiang™ ", YUAN Xu', TIAN Kun', YUE Haitao’

1 College of Biodiversity Conservation, Southwest Forestry University, Kunming 650224, China
2 College of Wetland, Southwest Forestry University/ National Plateau Wetland Research Center, Kunming 650224, China

Abstract: Restoring the ecological functions of damaged wetlands is an important part of the construction of the National
Wetland Park, and restoration measures will have an important impact on the restoration effect. Dianchi Lake is an
important wintering area for migratory birds in China. Due to long-term reclamation and urban expansion, the lakeside area
has been severely damaged. In recent years, construction of wetland parks has brought opportunities for the restoration of
Dianchi Lakeside, but the effects of various restoration measures still need to be clarified. In the winter of 2017, Kunming
Southern Dianchi Lake National Wetland Park and adjacent wetlands were used as the study area, and four control sample
areas were set up ; constructed wetlands, enhanced wetlands, natural restored wetlands, and natural lake wetlands. Based on
winter waterfowl diversity, the effect of wetland restoration was evaluated from the perspective of landscape ecology. The
results showed that the natural lake wetlands had the highest species richness, followed by natural restored wetlands,
enhanced wetlands, and constructed wetlands. Based on the Simpson diversity index, the waterfow]l diversity of naturally
restored wetlands was the highest (0.60+0.03) , followed by natural lake wetlands (0.46+0.04) and enhanced wetlands

E®WE : HKAAR 2 EE 4T H (32060120,31460166 ) 5 74 g Mol K BHIF IS 30 B2 430 H (111805) 5 2= 44 (e 50 3 b B 2 61137 41 BA 35 H
(2012HC007)

& B #5:2020-06-29; [ 4% tH kit A 88 :2021-06- 15

# JIAMEH Corresponding author. E-mail; cranelover@ gmail.com

http ://www.ecologica.cn



18 4 WSCH A AR RV E At X e SO A T K & R R 7181

(0.34+0.04) , while the waterfowl diversity of constructed wetlands was the lowest (0.17+0.03), which showed that the
effect of natural restoration was better than enhancement and reconstruction. From the perspective of landscape pattern
analysis, waterfowl diversity was negative correlated with road area (r=-0.735, P<0.01), landscape shape index (r=
-0.461, P<0.01) and landscape splitting index (r=-0.661, P<0.01). It also indicated that the degree of human
disturbance, the shape of the landscape and the degree of fragmentation all had important impacts on waterfowl diversity. It
is recommended that in the planning and construction of the National Wetland Park, the division of non-wetland
landscapes, especially roads, on the overall wetland landscape should be reduced, and the connectivity and integrity of
wetland patches should be improved to meet the spatial needs of waterfowl. Lake-type wetland parks should strengthen the

creation of marsh in the lakeside area to meet the needs of waders, thereby increasing local bird diversity.

Key Words: Dianchi Lake; waterfowl; landscape pattern
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A JE PN LAAE 2R G0 J2 R A AT i 2 el 2 (1) 2354 A0 L, DA T A s 2 25 R e T RE G S B, Ry % A
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Fig.1 Distribution of sample plots and survey points in the study

2.2 B

TE Google Earth 7.3 H R %% 2017 4F 11 H 10 H & 3 HF R #2142 (0.3 m) 1E b 5 W K, 75
ArcView 3. 2541, ffi FH Manual Grid Editor {4 X 57 X P B SR B HE AT H MR, SO 53 koK
(K 0.5—1.5 m) JHPE(KIR<S0 em) i 8 E b K @5 3t 6 F b 852 iR 5E iR 7E Fragstats
4.0 FF BT SOULEE BT ERE TR AL S SOURARFE R (LST) FISWL 43 B3 BEFE 2 (SPLIT) . SWUEARTE
BRI o TR — FOULTE R 55 M [ R 4 B8] 8 1 5 T 22 ) P i g e 2 ke T b 5 W 2 0 AR B T LA S s O
PIPACHRRE o SO0 2 BE TR Hids B — M S Y b AN [) BB B 3 A 1 43 B 8 ), HTAPEA 2% 8 XN SOULE
IS0 AR R

BB HCE R KA ¢ LST = 0.25E/ YA 3, E 4 5 Lh AT BE e J 0 2 K, A S B2

|

SIS B I HE ORI T+ V, = D, /A, 30l v, Ay S0 ¢ (94N, D,y SV | BB AL,
AN | RS,

http ; //www.ecologica.cn



18 4 WSCH A AR RV E At X e SO A T K & R R 7183

2.3 BdESHr
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SRR R Simpson FEEOW A BE X K B AT ZREME T IREGE A IITE Past 3.24 BAFHLSERL, R
FH Pearson K565 e 0 M 2 AEPE 8 5505 S0OWUERAE AOAR S | BT A G4 7E Excel 2016 H 5, e i {EH X+SE
TR,

Bray-Curtis T8 805 A0 CN = 2iN/(Na + Nb) b, Na s A B98P0 F A A% H F NG S RE
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(Fulica atra) 5B (Anas strepera ) FNERIK 3G ( Gallinula chloropus) MALREFR, 5 BB AMEREE R 45.99% |
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PAK A A7 b Bl 52 0L AR 2 11 b, 646 48 5 (Bubuleus ibis) | IR WS (Aythya nyroca ) MUALTE (Actitis
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Table 1 Composition of different species of waterfowl in various areas

Jep¥ ZH AR SRS Y- RITA: (S SIME RIS NLWREZ 1R Hh N T2 H e
Class groups Composition Natural restored wetlands  Natural lake wtland Enhanced wetlands Constructed wetlands
B2 Rail e/ b 2/12.50% 3/15.00% 3/20.00% 2/22.22%
Bk (HR) /bt 94/13.66% 3286/28.09% 664/76.41% 591/90.37%
82 Duck e/ b 2/12.50% 7/35.00% 4/26.61% 1/11.11%
B (R /b 3/0.44% 1791/15.31% 65/7.30% 6/0.92%
552 Grebe Fhds/ 5 1 1/6.25% 2/10.00% 1/6.67% 1/11.11%
BiE ( HiR) /it 36/5.23% 263/2.25% 64/7.19% 22/3.36%
B2 Egret 2/ b 7/43.75% 4/20.00% 5/33.33% 3/33.33%
B (H) /bt 444/64.53% 26/0.22% 61/6.85% 12/1.83%
K& Gull e/ b 1/6.25% 1/5.00% 1/6.67% 1/11.11%
Bom ( HR)/ditk 2/0.29% 6321/54.04% 34/3.82% 22/3.36%
87525 Plover P2/ ik 3/18.75% 3/15.00% 1/6.67% 1/11.11%
B ( Q) /b H 109/15.84% 10/0.09% 2/0.22% 1/0.15%
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Fig.2 Diversity index of waterfowl in different areas
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FEERAK—Fh, N TR RHAL T 5 P AR IR K (55.61% ) VAR (26.45%) S F 27 N T H AR
IR A 5 Tl AR BE2ARY (H AR IR 2 ) 5 4 ( 32.51% ) FIAKHE (24.45% ) 0 FEFLS M, [ SRIK 52 T8 1 5 WA
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Table 2 Habitat types in different wetland areas

Hmy e SRS/ RIS H AR N TARE 1 1 AT HEERH
Type Habitat Natural restored Natural lake Enhanced Constructed
wetlands wetland wetlands wetlands

TR K 15.90 hm?/42.62% 98.78 hm?/100.00% 38.36 hm?/55.61% 5.53 hm?/13.06%

Wetland type HE 21.10 hm?/56.57% 0 18.24 hm?/26.45% 8.08 hm?/19.09%

E| oS ES it — — 7.78 hm?/11.28% 13.76 hm?/32.51%

Non wetland type st — — 1.86 hm?/2.69% 10.35 hm?/24.45%
1A % 0.24 hm*/0.64% — 2.74 hm?/3.98% 4.61 hm*/10.90%

AR 0.06 hm?/0.17% — — —

— R AR R
T B T 1 5 W IR B R S e K (LSI=19.38) HLFR B BEA K (SPLIT=29.56) , Bk ek himsl, 3
L DR ST % DA S AR b S S LB 2 AN X P | s A TR AN A EIE N TR B R g S W R A
BRI (LSI=8.79) , (K 5 X PN PRl T A 3B ATD AR TE B 1 0 B 40 IV D 3 A, 1 I S 0 — 5 P b R e
fb(SPLIT=5.80) , Rk 153 A5 IR S5 R ML) ( 1ST= 10.82 ) H. 5% MEBE 2 B 45 /N (SPLIT=2.98) |, B
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Fig.3 Landscape composition and distribution of South Dianchi lake wetland

5B IKE Z R FSOWRRIE R SBT3 1% TR SOOI R A BIORT 5000 43 25 B 48 £ B b B R 2 e pE AL
AW ELW (R 3), ERERSKE SRR (r=-0.735,P<0.01) , F W18 #5000 7 F14E H
PARAT NN G4 R 7 B4, e N T i ok 8 SRR IR B N R 22—, U IRIE 5 (r=
-0.461,P< 0.01) LA K 5L BS R B0 (r=-0.661,P<0.01) S/Kk & LR 2 BERAH L LR, SWIBRTE
B W ST R A 28 TR B RE R AR B 38 N 22 7R SO IR R e K, L R B M2 1 2 [R) 2R 22
TEANFF P2 Hf 500850 125 B HE B0 e S L ¢ 4 B LA B K 68 308 A 55 R 1900 528 3 e, e 0L 83 B 8 B A 34 K
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Table 3 Relationship between landscape characteristics and waterfowl diversity
Simpson $§%{ K FOIE IR 2L SO B

fyff Simpson Shallow Sﬁi f’iﬁ ﬁe’:‘ Landscape JEHER

index water Shape Index Splitting index
Simpson %X Simpson index 0.103 0.441 0.000 0.633 0.001 0.000
#%7K Shallow water 0.249 0.000 0.000 0.000 0.000 0.000
JHFE Swamp 0.119 -0.586 0.364 0.007 0.773 0.116
B Road -0.735 -0.635 0.140 0.005 0.000 0.000
T Area 0.074 0.931 -0.404 -0.412 0.000 0.000
izﬁfﬁiﬁi}e Index -0.461 -0.830 0.045 0.764 -0.833 0.000
RSB IE -0.661 -0.564 -0.240 0.869 -0.511 0.901

Splitting Index
T =MAMXRE, =M PE
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