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Abstract: Migratory waterbirds protection is essential for biodiversity protection. It is particularly important to clarify the
population dynamics based on the monitoring of population size and age ratio, so as to scientifically evaluate its population
trend and formulate long-term protection strategies. Wetlands in the Yangtze River floodplain are one of important winterings
for waterbird species on the East Asian-Australasian flyway. In this study, the overwintering waterbird species in 87
wetlands were monitored for a long time (in each winter from 2003 to 2019) by the field investigation and literature review ,
and the age ratio and the mortality of 10 large-bodied waterbirds (6 geese and swans species, Swan Goose Anser cygnoides,
Bean Goose A. fabalis, Greylag Goose A. grus, Greater White-fronted Goose A. albifrons, Lesser White-fronted Goose A.
erythropus , and Bewick'’s Swan Cygnus columbianus; 4 cranes species, Siberian Crane Leucogeranus leucogeranus, White-
naped Crane Antigone vipio, Common Crane Grus grus, and Hooded Crane G. monacha) were evaluated. The results are as
follows: (1) the population size of 7 species of waterbirds ( Swan Goose, Greater White-fronted Goose, Lesser White-
fronted Goose, Bewick’s Swan, Siberian Crane, White-naped Crane, and Hooded Crane ) decreased, 3 species of
waterbirds (Bean Goose, Greylag Goose, and Common Crane) increased; (2) In 2016—2019, the average age ratio of the
declining (N=7) and rising (N=3) groups were 0.168 and 0.173, with no significant difference between the two groups
(P=0.601); (3) In 2016—2019, the average mortality of the declining and rising group were 0.245 and 0.125, with
significant difference between the two groups (P=0.006). This study showed that the main factor leading to the decline of
overwintering waterbird species population in the Yangtze River is high mortality, not low reproductive success rate. It is
suggested to strengthen the protection of the 7 declined waterbirds in the future, collect the time, place and the cause of

death, and further study the factors caused high mortality.
Key Words: wintering waterbird species; population dynamics; age ratio; mortality
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Fig.1 The distribution of 87 wetlands in the synchronous survey of overwintering waterbird species population in the wetlands of the

Yangtze River floodplain
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All juveniles

Age ratio= (KA Bt/ R 5 B+ B 1 )

All juveniles+All adults

1.4.3 ZETARAGEHIR

BET 10 FhoK 5B A TP AL AL A ) & Lol A4t 2R, S e R RDR A SR MUK 5 i P BE T A
PA AT P ICTEARAT AR AL R AR F S AT A 3 A 3 A0 4 15 K00, DR LA A R ) R A 5 7 I E R A F 4
B/ T 0.5 B AMRRISETTTER, {075 R A A 15 L],

BOARAR A

RBLET X FE DRl E AT AT AR B A S N FEA T TV UBORRE R, ELX R A I AR T T, k%
N, T AR X R B AR THER P, e n=1,2,+ N,

TE WD 1] B T AL R AL AL, FTARAS AIEE RN P (1)

P(1)=At+B, A EFHEARAL AR, B RS IRFEER/N

AR LA At B (A5 LU BISRAE ) FBET- AL R e, RBET XHZ AT T K YR R4l 4

J
EE DSy VAR IR A b Ai Herhah S8R T, BB A, X RO A AR R 1, =1, K
h

R IZ YRR PR AEAET-HC D(1) = D, WA 412 %0(0.5 %) C(1) = ¢, N,
A=C-D

Ji
C(t,) = T (At + B)

c=13 )
ki
Hi T R, = C A
z (Ag, +B)

http ; //www.ecologica.cn



2 EEE 2 RITPTIHEH KBRS RS S AL S L FIRTST 873

1.4.4 ZRVERE b

FEIK SRR I BRI 1 4 b FF 10 Flok S5y R Fpieka st BT S TR, T 10 Fuk &F 140
B LRS- BIPET R A IE A S T 2255 0K, IRIAE XS B TR AR BRI 40 1S Fe Bl S5 30T R i A7 22 S b
K5 AT, SR T K98 5047

AT HESE AR ETHE I BRAAE S S LB 50T R A S TR R RS I & AR AR /P,
2 P<0.05, WA ZAR B, 24 P>0.05 , W ZARBEALT. .

2 MIRGR

2.1 FREESIA
2.1.1 PR/ NS
2020 AFEEAAVBEATTHE IR 1, 7F 2003—2019 4FHAHA], 1S B R AL B PRI Rr 221K, 2020 41
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LRI A, 10 K S 3 FhoK 5 (G KRR ) B9 R fa Sk R S B0 1 T, 7 Aok S (08
VSR IANEET IS CNEF NELR EUEPS SDE 3u S NN & <R AR (Vb PRSP UNEE /N - NE|
MR /INKRELE 2016—2020 4F ] Mg 5 | FH#a3

F1 KITH TN 10 Tk LB ITE (2020 47) 710571
Table 1  The estimated number of the overwintering population of 10 waterbirds in waterbird species of Yangtze River floodplain

( 2020) [9—10,15—18]

EVBE /NI VAU
e Wy TR FES EPN ] White. 8 Lesser Greater TR T INKAG
ID‘7 Speci Common Siberian Hooded d Swan White- White- Greylag Bean Bewick's
peces Crane Crane Crane réa‘pe Goose fronted fronted Goose Goose Swan
rane Goose Goose
1 FOBEAGTHE 11100 3100 660 770 54000 6600 48000 29000 253100 65000
212 %

TE 2016—2019 4FEA Y[ X 10 FhoK B4 45 14 5 LA Al 9 — 20, B 5 B v 72 B 2017 4F
4 H 0 4 AP R/ ME L, 10 FhK S 94 5 FLFF-EI{E 0.169 , AN Rl R A2 R Fil 78 0.128—0.227 [a], H:
TS ANPRR CBME /NIRRE I BRS RKESA E SK ) 4 55 Ll s TP 31, 380 5 A Hrkh IS B . U |
ANFIBUHER RS IR TP (R 2) .

®2 2016/17—2019/20 FAITHRTHER M 10 Tk B9 4h B EL G (VIS0 S G BB LU BIROR M ARBUE AR AP Rh AR 19 55 (184 5 LE A1)
Table 2 The overall juvenile ratio (expressed as proportion of first winter birds out of all birds aged, the values in bold represent the lowest juvenile

ratio from all four years for each species) among 10 waterbird species sampled in wetlands of Yangtze River floodplain from 2016/17 to 2019/20

415 Ll 415 Ll
T Wy Juvenile ratio Juvenile ratio
b Species 2016 2017 2018 2019 CPE bR
(Mean=SD)
1 195 ) 0.133 0.096 0.108 0.175 0.128+0.030
2 G 0.184 0.104 0.153 0.137 0.145+0.029
3 TR 0.259 0.104 0.165 0.222 0.188+0.059
4 1 40 0.164 0.122 0.138 0.187 0.153+0.025
5 UNEE )3 0.344 0.06 0.09 0.113 0.152+0.112
6 INRIG 0.241 0.125 0.198 0.251 0.204+0.050
7 EF 0.178 0.039 0.146 0.173 0.134+0.056
8 EPN & 0.257 0.169 0.231 0.252 0.227+0.035
9 KA 0.187 0.135 0.184 0.241 0.187+0.037
10 SRR ] 0.243 0.125 0.188 0.253 0.178+0.049
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Table 3 The Average mortality of 10 overwintering waterbird species wetlands of Yangtze River floodplain

[=] NS B3
L %ﬁ] Population dynamic Average number Average number ¥ ’JEEE}:
ID Species A . Average mortality
change of juveniles of deaths
1 95 I y==-1078.1(x~1987) +85395 6912 7990 0.148
2 M y=10236(x-2003) +61208 36700 26463 0.104
3 W y=1774.5(x-2003) -716.25 5452 3678 0.127
4 145 y=-3532.3(x—1992) +106038 7344 10876 0.226
5 UNEL L y=-1682.2(x~1987) +49972 1003 2685 0.407
6 INK I y==-1594.7(x~2003) +82317 13260 14855 0.228
7 M y=-26.58(x—2001)—-3424.7 415 442 0.143
8 FRL S y=-103.47(x-2003) +2119.9 155 258 0.296
9 R ] y=559.19(x-2003) -718.03 2394 1835 0.143
10 EPS ) y==31.675(x—-2003) +974.86 172 204 0.268
0225 |- TK:3x P=0.6013 0.4 -TH% P =0.006208 *
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Fig.3 The boxplot of increased and declined groups of overwintering waterbird species in wetlands of Yangtze River floodplain
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BT E A AR YT AR VAR R A P URE AR AT R, R B T = I AT, S B0 JE R K 2
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