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Distribution pattern and the crucial influencing factors of shorebirds in Dongting Lake Wetland
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ZOU Dong-sheng', XIE Yong-hong’

(1. College of Resources and Environment, and Hunan Provincial Key Laboratory of Rural Ecosystem Health in
Dongting Lake Area, Hunan Agricultural University, Changsha, Hunan 410128, China; 2. Key Laboratory of
Agro-ecological Processes in Subtropical Regions, and Dongting Lake Station for Wetland Ecosystem
Research, Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha, Hunan
410125, China; 3. University of Chinese Academy of Sciences, Beijing 100049, China )

Abstract : Shorebirds are an important group of migratory waterbirds, and its population dynamics can indicate the
changes of wetland ecosystem. However, the crucial environmental variables affecting the shorebird distribution in
inland wetland are still unclear. Based on the theories of species-habitat relationships in waterbirds, and applying data
from waterbird surveys, field surveys, and remote sensing inversion in Dongting Lake region during the period from
2013/2014-2021/2022, this paper analysis to identify the crucial environment variables that influence the distribution of
LB-L, LB-S and SB shorebirds, and discuss the impact of macro-habitat variables and micro-habitat variables (benthic
density) on the spatial distribution patterns of these shorebird by employing optimal subset regression, generalized
linear model and hierarchical segmentation. Results show that East Dongting Lake was the dominant distribution area of
the three different types of shorebirds, Baihu Lake and Daxiaoxi Lake in East Dongting Lake were the main distribution
areas of three different morphological characteristics shorebirds. LB-L shorebirds were mainly distributed in Daxiaoxi
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Lake and Baihu Lake, LB-S shorebirds were mainly distributed in Baihu Lake, and SB shorebirds were distributed
in all core areas, there was no significant difference. At the macro level, shallow water area, human disturbance and

hydrological connectivity were the crucial environmental variables affecting LB-L shorebirds distribution, shallow

water area was the crucial environmental variable affecting LB-S shorebirds distribution, and human disturbance was

the crucial environmental variable affecting SB shorebirds distribution. At the micro level, the distribution of LB-L

shorebirds was closely related to the density of benthic animals in different microhabitats, while the distribution of

LB-S and SB shorebirds were closely related to benthic animal types in some microhabitats. This study has significantly

enhanced the ecological investigation of wintering waterbirds in Dongting Lake, thereby playing a crucial guiding role

in terms of biodiversity conservation and wetland management within this region.

Key words : shorebirds; distribution pattern; crucial environmental variables; habitat loss; Dongting Lake wetland

VORI AR S R G A T, /K S X3R5
A SR, HE TR MR IR AR A
ARt TS AR AL IS, BRGNS
— PRSI R TS, X3
HRE—BAFIPIT e [0k B3 =, R90
WA IS 0 A ) OB PR A8 H A O TR 2 s
PRSI RTER . DA, WIRRISEE K S A oA ks
Jar, RITEMRIERIOR S0 A6 S E BN T, A
AT W E FERHER PRI, XHEHAE Y Z R fR
SR L EAT SR S

KRR I AT BGR TR AR B 2. B
AR, WA M, KA P &
Py O T Aok S M P R A )
PSR K S S R 0 A A i b, 5
FIU A BURAI AT T o S 2 BERAE AU B 5 B8
SE TR M TR SRR A S R K R
HTEBRIYINFEAR b, OB IE S IR AR 2
NEPHIR I E A O L SR, BOEWRR R,
ST A RAIELE 5 LG S A PR BRI K S A 2K
M T B e EFEAS A AR BRI L B, AE
WP A X SHEOE I AT LRI, RN e %
JE AT S IIE A RHEAL A RITEH]

{023 T R AV S e 15 R W T el =
TR, AL AR IR VY A B TR AR
A RSO N TR R
BRSO, JREEWI S WA, 5K
7RSI, ZEE T R SRR IR Ak
B, KAHbKiRE, BREReMErIAk e 1 2
MR R, R EE I B A ROk T
AT IO R PR I A R JERERIIK
PR=Fh LAY LR, Hoh, JRRERIE K XN
TR S (TS EE IR SR A T IE H A E A
REX M,

AT, REHOCTIERRAIBIE 12 P Eny
TR, AREREHOC TISES A R R AT 7S LT
ZEH, BIRARW—R KA I L AEES2E

FEL P E AT, (0N R — SR 1Y
(EEZRA R AL T BB 1, ELP R A
VB B K SRR AL AT AR KA B2, [
U, R P R S S A A5 2 AT AT LA SE 36 %
A B IAMS A K S B AR ST BRI 2 T8 1
HEESIS A oA SR AL, K (< 20 em) [
R IRUKEER AKOGEEYE . AR TIRAE Y S
BRTFA G, B0 PRI SRR AN R I A7 A 22
o HET 9N EA] (2013/2014—2021/2022 ) HIFH
WK SR AR, NSRS AR 5 1) o A A
Jar 5 RIS I WA S A e, s T
EEE T LRI AZ R B )5 ik, Tk
WSS 28 A B S 2 AR BE R T 5 25 B PN E TR
PR, T EY A RIS SISES R, A
I neAt =g d oy ] i BT S Na B /2w & N AT RR ST
(EBLiE e N T G/

1 ARG

1.1 W XIEER

TEEH (28°30'~ 30°20" N, 111°40'~ 113°10' E )
PRI TR, R ES KRR, R
LAY PE VTN . AR R AN, R
SR H T IR A /K & () B A B . {2
iR E =8 AN 2 = INAER 87 S L EAE
Herpr AR o 2 ) WA T AR e K i o3, 2+
R, TRE B SRR X 7K S JE A W 28
B [ 2 R A R XRTE A T . RHIZ T &,
AT AR A DR S5 RN, A AR B 1
AR A X 2 T 5 LXK, BIR/NPEE . T
TR AW AR R (1),
1.2 MEEsRIAE

AFFERHERAIAT T 9 A (2013/2014
—2021/2022 ) [HIAE . PR 2R B AR EE
FEI R A SRR XA AT T TR 17K S [ 20 A
AT BI04 K il A . A B (Al 47
BB — A BA), TR By, B



% 4 1] RUEAT BRI IS IR 1 B S AR Ja S S B I [ 1 747

H1 HRREE

Fig.1 Study area
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Table 1 Abundance of shorebirds with different morphological characteristics in Dongting Lake

[IRIEES ARAEE ) R Pl e ] I EE ]
LB-L 13 188+2 020a 619+479b 106+24b 27+12b
LB-S 20 95743 970a 463+349b 5554159 83+45b

SB 884:132a 74+33b 175:40b 34=13b
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Fig. 2 Distribution pattern of shorebirds with different morphological characteristics in Dongting Lake
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Table 2 Abundance of shorebirds with different morphological characteristics in East Dongting Lake.
SIS i TR KNP W)k A
LB-L 6 067+1 105a 1 788+993b 5275+1 477a 439+365b 66+33b
LB-S 14 053+3 233a 6 19143 548b 1 154+607b 368+309b 607+410b
SB 222+81a 250+150a 219+71a 259+107a 199+95a
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Fig.3 Environmental variables in the core area of East Dongting Lake
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Table 3 Relationship between the abundance of shorebirds and crucial environmental variables
(RS WA T FE SE VA P{H M (%)
Bk 0.015 0.004 3.510 <0.001 33.80
LB.L NATHk -1.953 0.476 -4.100 <0.001 33.07
TR -2.015 0.919 -2.270 0.025 17.32
IRk 0.005 0.018 0.247 0.805 6.37
K A 0.016 0.006 2.971 0.003 32.80
LB.S TEHEmIF -0.000 2 0.001 -0.468 0.640 27.64
JR G -1.746 1.090 -1.602 0.109 18.83
EV/ST &S 0.014 0.021 0.659 0.509 523
SB NHTHE -0.864 0.401 -2.155 0.031 5.22
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Fig. 4 Density of benthic animal in areas of priority and non-priority distribution of shorebirds
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Fig. 5 Composition of benthic animal in areas of priority and non-priority distribution of shorebirds
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Table 4 Relationship between shorebirds with different morphological characteristics and benthic animal density

O R p— LBL _ _ LDS _ . 5B _
EX Z{A PH X Z{H P{H AU VAL P{E
KRR 0.002 9.686 <0.001 0.002 10.375 <0.001 -0.001 -2.464 0.013
Wreds 0.129 7.471 <0.001 0.151 7.101 <0.001 -0.174 -3.419 <0.001
WKL EEY 0.003 2.047 0.048 0.026 4.867 <0.001 0.039 3.537 <0.001
Bjits| -0.001 -2.598 0.009 -0.001 -1.753 0.079 -0.003 -2.750 0.006
SR 0.000 3 44.130 <0.001 0.001 1.917 0.055  0.000 08 2.599 0.009
KRR 0.006 8.336 <0.001 -0.002 -2.418 0.016 0.009 4.937 <0.001
. W 0.012 7.736 <0.001 0.003 2.045 0.041 0.014 5.148 <0.001
O‘N{}J‘;ﬂfm J 2N -0.019 -13.094 <0.001 -0.001 -0.665 0.506 -0.017 -5.479 <0.001
B 0.004 15.076 <0.001 0.001 4.878 <0.001 0.002 4.026 <0.001
SR -0.000 3 -15.240 <0.001 -0.001 -1.442 0.149 0.000 2 2.926 0.003
KA R 0.030 10.879 <0.001 -0.004 -1.968 0.049 0.009 1.835 0.066
o e 0.181 3.703 <0.001 -0.104 -4.223 <0.001 -0.023 -0.428 0.668
51?3& JE A -0.008 3.677 <0.001 0.005 2.404 0.016 0.011 2.583 0.009
B2k 0.069 14.204 <0.001 0.006 1.505 0.132 0.057 6.499 <0.001
R 0.003 116.110 <0.001 0.004 2.305 0.212 0.000 4 3215 0.001
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