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Abstract: As the climate warms, the frequency and severity of droughts globally are continuously increasing. Understand-
ing the impact of drought on endangered species is crucial for their conservation. Wetland waterbirds are vital components
of wetland ecosystems, highly sensitive to changes of their habitat environment, and are often used in climate change-
related studies as good indicators of extreme drought. This study focuses on the globally significant species of the genus
Cygnus, the tundra swan (Cygnus columbianus). Based on five synchronous surveys of waterbirds around Dongting
Lake during the 2022-2023 wintering season (an extreme drought year), the monthly changes in the distribution and abun-
dance of tundra swans in the Dongting Lake region were analyzed. The impact of extreme drought on the population of
this species was explored together with the historical data. The results showed that the population of tundra swans in
the Dongting Lake region increased from 4 736 individuals in November, reached a peak of 16 592 in January, and then be-
gan to decline, with only 2 292 individuals in March. Caisang Lake, Hengling Lake, Sanguanzui, Donggu Lake, Qiaomai
Lake, Baini Lake, and Datong Lake are the critical habitats for tundra swans in the Dongting Lake region. Extreme drought

might be the main reason for the decline of tundra swans in Dongting Lake and their spread to surrounding lakes in

2022-2023.

) B A2 A R A G R B AR S RIR
ARG R R VT i A e A, B koK
I P& K YN R 2 TR T b R AR T R K
FIPG A 2 5T KBS 2 (EAAF) B 5 54 iR 43, BEf%
Ry Z2 P A 5 B A ORI 22 37 BT, X T 44 X
S A 2 R RN AR 3 OT A B S TR AR AR
B SRR, AR L T Hh AR DA KA
S5 Sl A BE TN I 3 A K R 1 I T R A
B e AR AR B A A AR 2 B I Ok
S IPCC (A B BUR [ S AR b T 1T B 23) i
HAE A 1850 4E Lok , kb RIEE LI T Y
1.09 °C, FF 10 M A& K 20 4F 42 BR TR 8 21 50 o
1.5 °C* FA R R T H 8 @l T GE S
O R A K, 5] &R T K 2 B 5T 4R
WL T RAMT Y RE R AR TE R
RE LA K FET 3R 300, 2 T 52 ) S5 2y e iy, 230
S TR AR K S A A 5 2T
PG S b A 355 A0 A B A R, 28 T AR A AR B A
M FE , Je Ay o W s 55 T ) R AR R R
TR K Sy R0 2 B ) A o S ) o AT 7 B b

i 57 (45 e R ek oy R g SRk TR AP R
FRFEEN,

INK IS (Cygnus columbianus) 3 J& ETE H (An-
seriformes ) B B} (Anatidae ) K8 J&E (Cygnus) , # 5 K
B i SR B AR S ), 2 B e EROCTE
KLY T5% W 2R R P 33T P 2 118 /N KRG o
FEAE RS VL R i It A R BIF SN 4
TR0 JLHR b RV VG Fr 480 FH 1 AR 28 T K43 (95% )
AINRIGFIRE S TEX A X B IT TR '
PETT AT SR A e A B Al A A T TR A Y . AR
T, VT W Y 55— P [ R H 30— o2 1)
M, A /N RGBT LD, B 5 rP AT
JE T, ] J 18] DX 2 301 /N SR8 A e 80 2 B A R
RIERE . 202248 KTTIIRZ T T 60 4 LUK ™ 5
AR5, TR 22 100 2K, HE 11 16 H
o E LR E R AR O A R T 5 A U
Kouzov et al. "3l 1 Xf 3 Bty JL X R #EHE F IR E 1
S3HT, HEM T 5 0] BB R BOK RS JE £ W VIR 0 w] Pk
AR, DT 52 W LA 23

AW 5T FE T 2022—2023 4F (v T 248 ) IR




oA

SEMRAE A At T 5 X JE 389 DX/ N AR ol R A6 23 A B4 5 331

JAE W) A IS [ A5 R AR R, 2 BRI e 18 X /)
KA 0 73 A A= BE AR, LASO I 1] 180 DX/ K3
KA S, F25 G AR TR B W) | P I B ) /N
PRERSCEE Iy St Kbl , o0 B A o 5 X2 ) o o R K

TSI
1 BARFAE

1.1 WF5RIXAS

I 7 v D R B AR R K L R L B R
A2 (28°11'4"—30°24'57" N,111°29'3"—113°41'6" E),
S E A T RIROK R KT A S B R R
BT AR I R 0 X 88k 22— o I g 10 A 48 v AR
262 891. 12 km?, 5 K VLIl B AR Y 14. 70% ; Z4E
- BIK &R 283,442 ', 5 K VLARE ) EOK Y
31.73% . ARG AFSE X 20 TR B2 ) X,
Ee AR i b S B2y v i S N S DA W 7 M S P el = e
ANV, BEMC AR L BT BT PR AT
P g KAE EE L = 107 okok, BAT TR E T AE A
0 WA PG A T 5 e I CRRTRR PN ) S48
WHEE UG, BE A EE R A BE N K R,
PRLEF- B8 19 875 7 DKt i 1] REL RS , P IS 55 S5 VT 7]
B A EL A BN E R ABKTIEE, an K i e
FARW BRI B AR g X N 2R 1000
KA,
1.2 KSR

20224 11 H—20234FE3 H , 4 A 51 78 1l iz i
P S = T B = i PO 2 T B i o
XA 23 A~ BT X, AL 4G 22 A PR 4 RN [ 580 b 2y
AR 2 180 R R 0 1 SR AR DX PR ) o T8 Il R
H AR X B BLI [ RAE 2 Bl | e i R
S PR FIDE K ) 20 2 el A5 , 5 2 IR A R A5 1954
A A N D3 ¥4 37 3 Tk K S5 £ Be R I, XF
BT A AU A S0 R . A DL fE
TEE o 3 SR B A, BRI RO o E A
TR A R > o, O RS X
RN i AR R N N A e RS e
HER D0 3 D) 2% 3 3k AR ML 4R B Y /N RIS R AT
FOR 0 K] A 45 oSS 38 2k R X R B /N R
B AT EES A U SR EE
2N 2 58k | R S S R
KT 1 HEERIM/NF2 RSN 2 Ho eah, A
I FE R A G2 3 B HE IR B ) DX A 7K S A

2004—2022 4F . 2023—2024 4F 1B £ 75 8 2 $h 4
T2 BT 2 TR JEE U8 R 7 IR o 1) TR R SRR X
DIAE 1 H 5 B0 DU A5

AN TG RIS (1) A PRAR AR

R — |:Nr - N(z—l,t+l)

t

N

Ao R RN AR PR AR, N RN AR /N R
REFPIERCEE N 0 2750 L AE TS A (EIER -1 4F
FEE 1+ 145 ) /N RIEFIAEACEE 1924
1.3 TRMRECHS R B b p

I R A4 SPEL AL, T35 AR 2= 21 52 2= 6 1~ H
JUEE 1) SPETAH , F FH Excel 2019 Xt /N KRG HHz #E 17
I8, fd H ArcMap10. 8 2 il 43 4 €, f# A Python
3. 11. 4 1 (1) Matplotlib 1 Seaborn 3,22 ] & 2 Fj %k
TAREARIR B, (5 SciPy 6 5 B2 AL/ KRG F
REALHEATAH R 3 #T

2 H#HR

2.1 IFIEEM XA R RS R A

] J22 T8 DX A A /N KAGFIEF AR I I 11 H (4 736 H)
FRURFFEEIA K FWRAE | H R Bl i i 1, B A 3
16 592 H, Z J5 P REECE TR R TR, 3 102292 1,
JIN TR ol R 3 70 A e A 5 T B 1) XK ) S —
H(E 1),

(t=1,t+1)

}x 100% . (1)

B /N A REFIEEECR Tundra swan population
—o- /K1 B Total waterbird population

16000

wol 1350000
E12000f £
ﬂ%g 10000 [l EK%
=g 5 &
3 2
§§ sooor Ysoon B2
=2 6000 0
<€ %2
<2 4000p {20000 £
h

2000f
1150 000

0 2022-11 2022-12 2023-01 2023-02 2023-03
JHAT ] Survey time

Bl REAXKESFEEURNRBHEHENTE
Figure 1 Variation of waterbird abundance and tundra swan population

dynamics in Dongting Lake region
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Table 1 Critical habitat of tundra swans in Dongting Lake (over 1 000)
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Figure 2 Distribution of tundra swan in Dongting Lake region during five surveys
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Figure 3 The relations between the population size of tundra swan and SPEI drought index time series in East and West Dongting Lake from 2004 to 2024
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