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Abstract: [Objectives] The conservation of bird diversity is not only a primary goal of ecological restoration
but also an important indicator for guiding and evaluating its effectiveness. As one of the three most polluted
lakes in China, Dianchi Lake has undergone extensive wetland restoration in recent years. However, few
researchers have systematically investigated its bird diversity to guide effective conservation and further
restoration efforts. Therefore, this study synthesizes a decade of field surveys on bird diversity, integrating
findings from literature and citizen science of Dianchi Lake. A key objective is to analyze the ecological
characteristics of the avian community, thereby generating critical, actionable insights to direct the future
wetland restoration efforts in this region. [Methods] The methodology was structured as a two-stage
analytical process. Initially, a comprehensive avian checklist for Dianchi Lake was compiled by integrating a
decade of field survey data with existing scientific literature and citizen science records. Subsequently, the
ecological requirements of the avian community were assessed through a multi-faceted analysis of the species
diversity, residency patterns, ecological traits, and trophic niche structure. [Results] A total of 363 species
were recorded, comprising 126 waterbird species and 237 forest bird species. Among them, 75 species are
classified as nationally protected or are listed as endangered on national or global Red Lists (Fig. 3, Electronic
appendix 1). Analysis of residency patterns revealed that waterbirds were predominantly passage and winter
migrants, while forest birds were predominantly residents and passage migrants, with the majority of species
in both groups being rare or occasional (Table 3). In terms of ecological guilds, the waterbird community was
dominated by grallatores, particularly small shorebirds, whereas forest birds were primarily passeres.
Correspondingly, the primary trophic niches were aquatic predators for waterbirds and invertivores for forest
birds (Fig. 4). [Conclusion] The avian community of Dianchi Lake is characterized by high diversity in
residency patterns, ecological guilds, and trophic niches. However, the community structure is uneven,
dominated by a small number of dominant and common species alongside a large proportion of rare and
occasional visitors. In light of the aforementioned findings, the establishment of a continuous, year-round
monitoring regime for avian population dynamics is advised, with specific attention directed towards
migratory and overwintering seasons. Furthermore, the construction of a continuous bathymetric gradient
extending from swamp zones to deeper waters, alongside the enhancement of the structural complexity and
diversity of the aquatic and hygrophilous vegetation community, is advocated to satisfy the specific ecological
niches of the avian assemblage.
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Table 1 Bird data sources and field survey schedule for Dianchi Lake
Bl KR EESSi A SIK GRS SCHR/ R H Ak
Data sources Bird group Frequency of field survey Survey period Literature/Website sources
K FH3K 201342  ~20154E5 A
Waterbirds Three times a month February 2013 ~ May 2015
K 20154E 6 A ~20174E 6 A (2016 42
Waterbirds 4 H. 11 ARRSEFAPEE) June 2015 ~
June 2017 (No surveys in April and
S A A November 2016 due to weather)
Field survey o i pgus, BH 1K 2021 4E 5 ~20224E 4 [, 202247 1,
Waterbirds, forest Monthly 2023 4E2 H. S AL 6, 2023410 A ~
birds 2024 410 A

May 2021 ~ April 2022, July 2022, February,
May, June 2023, October 2023 ~ October
2024
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Bird group Frequency of field survey

Data sources

TR/ Pk Ak

Literature/Website sources

WA I (8]

Survey period

K5 11X
Waterbirds Once
K5 A 1IK
Waterbirds Weekly
K g2k 2007 4 1~4 H
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Literature B :
KE . L - e
; 17
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birds onthly
K AFFEL1R
Waterbirds Once in winter
KL fEH 1R
Waterbirds Monthly
NREZEE KRG, K AR N
¥ Citizen ~ Waterbirds, Unlimited Unlimited

science data forest birds

1984 4E 11 A ~19854: 1 H
November 1984 ~ January 1985

1997 410 A ~1998 455 H
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2011410 H ~20134E 11 H

201541 A, 20161 H
January 2015, January 2016

2018 49 J1 ~2019 4 8 [
September 2018 ~ August 2019
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RS 2008

January ~ April 2007
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BURAL 2020

L A s
(http://www.birdreport.cn/) . 4xEk
Gty EZE SRy SN Tk
(https://www.gbif.org/) .
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41)  (https:/review.ngoid.net/)
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(https://ebird.org/), Yunnan Bird
Report (https://review.ngoid.net/)
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Fig.2 Species accumulation curves of birds at Lake Dianchi based on field observation
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Table 2 Interannual variations in bird species richness from field surveys at Dianchi Lake

KLY E LR
Species richness of waterbirds Species richness of forest birds
I [7] B¢ Period — -
S Hh I A SR A% Cumulative Sz 2 ZURYAEL Cumulative

Field survey species richness Field survey species richness
2013 4E 2 ~ 12 A February to December 2013 72
2014 4= 1 ~ 12 A January to December 2014 85 91
2015 4= 1 ~ 12 A January to December 2015 69 97
2016 5E 1~12 A (& 4. 11 H) January to 48 97
December 2016 (except for April and November)
2017 1~6 H January to June 2017 50 99
2021 4E 5~ 12 A May to December 2021 60 102 92
2022 4 1 ~4. 7 H January to April and July 2022 57 102 92 118
2023 422, 5. 6. 10, 11. 12 H February, May,
June, October, November, and December 2023 62 104 922 135
2024 42 1~ 10 A January to October 2024 59 106 116 153
B9 (97 F, AR S A F R 40.93%) 3 Wi

AR, (95 A, (AR AL FIFHET 40.08%);
BIRAESM T, FERREME (51 M, b
RGBSR AL 63.71%) Rz &P (33
i, AR EAC SRR 13.92%).
2.3 MPEEEERR
K DB YIFN G 7 ARG L KRSk

( Chroicocephalus brunnicephalus ) + 7% [l 15

(Mareca strepera) » 7+211%(Mareca penelope)
FE T (Fulica atra) F1 % (Egretta garzetta);
WA 17 A, H K S SR A SRR
16.04%; FfFh 37 i, (HKSSEbiE A5
PIRHEL 34.91%; BILAERZ, f 46 f, 4
K SEHL Y B SRR 43.40% . NAEZSSE
BEE, FERWERTR/NIYE (K3 M
HLFFf % 1D

W A YIF A (Hirundo rustica)

RN (Pycnonotus xanthorrhous )~ KI5

(Spodiopsar cineraceus)~ W% (Acrocephalus
stentoreus) FNLLYeHRS (S, sericeus); 5 WLFP
350, AR S B SR AR L) 14.77%:
WA FFIAE WM E 22, 4350 3 PR S 1 25 ]
SEAFIELN 44.090%F0 44.88% . M A A28 I
FEEDWEE NT (K 3BT D,

A FLEE T REM SR A SRR A
REMEHAE, 151 T B4 2K
3%, ATNRIEFEN SORRH SS ORGP 5 1 $ it 2 22
(PR . 275 (P E SRS RS M%)

(4 WL, #HeFE 2023) K (=rEigth/K S 2
PERCAE 0 AE) (RS 2025) , AWFsiit
L3RR 126 B, 2051 A E A= F A K 29
FhELH 40.38%F1 64.95%; Fid AR 235 Fif,
530 b7 A R 2 R AR SR 19.87% 1
29.70%, i, EZESES A . TUCN
JH 216844 5552 i R DL K CITES B s
A 75 P, FEAEIL T E A & SRR T T )
HENME.

FHEZ R, IR SR 2R B2 = T
120 7 S0 M RT A B B A . B, 2RI
25 (2021) T 2018 & 2020 FFERHE A HL X HEAL
I =77 b S 7 i W e R G TRl 2 LTS
67 Ry X555 (2008) T 2005 A1 2006 4T
ERASHAE ML R BIK S 49 B ARESE

(2006) T 1998 % 2004 EAEF T LR 1Y
25195 Fhy B (2017) T 2011 £ 9 A&
2013 4 9 AXTHATEHAT TSR 105 R
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Fig. 4 Correlations between different ecological guilds, residency patterns, and trophic niches of birds at Dianchi

Lake (The numbers in the figure show the species richness)
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Table 3 Species richness of avian ecological guilds from field surveys at Dianchi Lake

A=A KT¥ Ecological guild

P

K1 WeE /AL 8 Small shorebirds
Waterbirds Grallatores 18 Large shorebirds
KAV Large waders
i WK 8 Diving waterbirds
Natatores 77K & Dabbling waterbirds
i [ & Terrestores

Forest birds % % Raptatores

#£8 Scansores

Ll AT b 8 I
Dominant species Common species Rare species Occasional species
0 1 21 20
0 4 2 6
1 2 4 7
1 5 2 4
4 5 8 9
0 2 1 0
0 1 3 8
0 3 5 8
5 29 47 41

N9 & Passeres

AN E R, KSEERERY
(45.24%) FAA%LY (34.13%), HEETER
19 (76.98%) AR (75.40%). XL
VLI AR 2 S R4t . T A R Hh AN
JE L (Wang et al. 2016, Wang and Yang 2020).
TR A FE RS, W
S EBEEFEKREHI, KMEGEPELT,
B S M AR50 o0 AT, SR — 2R (1 B D0 40
DAASTH e B SRR 3081k . Rk, 7R
M E R RA LS, MRS A
SEPUZE SRR TAE, HHRS %
TR S5, Rl 2 AN S T ()
25, RGNS R A BRI KR R
MM OISR SRR TAE (ERNMEE
2025)0 Kk, AP R BTG E AR TAEHER 2
9 AT, DAREARHL. YRR i K kA
AR, RAKEEIEAE R S AR A B 5 A
B CEOLHEE 2023). [N, niExElA
GO SR, WAR KR, 2T
BRI, B S A S T
R B ey (8BS 2024), &Ja, mIxt
b SEIEThRE > XA B, RIERORE X &
BSREBEX. LaFHX . B RS
X, ZrXEHRERE R SRR TR, Xak
WRMF RN R (5% 2017,

RS ITERR A B A R I, Lt 528

R A, 41.27%07K S N8, 58.73%
KSR, HIEWES 36.51% /N
&, DMEESION T HAZEHEMRm, XN
B E 2 B WA FIRA R, 3 ARG
BES RS . K S S E R R
BANE, ST, Kl 2014 FHFEUE
FEAE, FERN 2 — L 1 W i A e o
oM KBNS SR AL TR (E 5%
2017). SRTHT, BEAEIRHAE S S M w3, B
TR DRI AR I N TR, &
SRIX LG I R A VR ALK SR A L T RE, (H
Feth S EEIHNE X PR, TBEEIX R K X
AR A Bk, 7] R B N\ 285 30 ] gt
SN & A TH (Wang and Yang 2021a,
k5 2024). NIRALIEHLA S TRE, HIAE
BB R R DL RS e, sk
S, 7K SR AL AR ER TR MR R K IX [ 2
FEAL R B2EBS, WhRmEE. WE. BKIES
AR B SR IAK S TR, it
BRI H BT, B EERERAKX . F
KB 1 P A K IR RN K 8 IR K X (Ma
etal. 20100, X, FEJFRAZKIBIEE N TIEF5,
NEREWEIRIRE . RO, B E 2
3z AT (BhHEA 2022). &), MREAEHE,
B85 N AT SRR RN, A R iR
BTSN T, AR S THRIE B T
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W51 B2 2 (Yuan et al. 2016),

Bl BRI R AR IR T TR i 2R
S/ U BB, IR, TfE. &
WA, e, HEL. B . BNl XG%H
2 50 W AMEE TAE.

MR TS 1 AR R (http:/

dwxzz.i0z.ac.cn)o
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