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Fig.1 Map of Dongting Lake basin
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S AR T e ade A e s LB R A 4
IR 3 s A< A8 99 2% % 4f5 4E (The Global Historical Cli-
mate Network Dataset, GHCN) . t 5t 5 R 4
(World Meteorological Organization, WMO) . FAO-
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Tab.1 Climatic factors

T AR T LA
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Cli2 W H Rz °C
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Cli4 W ZE AR T 22 CofV
Cli5 TR W iR °C
Cli6 B % A ARARH B °C
Cli7 IR ZE °C
Cli8 [EEESSap °C
Cli9 TER °C
Clil0 HE 211 °C
Clil1 KRR °C
Cli12 EREN mm
Cli13 B H N E mm
Clil4 T HBEWE mm
Clil5 ZRENEL T R CofV
Clil6 RN mm
Clil7 T = mm
Cli18 1172 2 V4 T mm
Cli19 AN = mm
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Tab.2 Composition and percentage of bird

community in Dongting Lake basin

Bl R % A1 FIEC H %
HER} 83 21.73 [ 4 1.05
AR 28 7.33 By 4 1.05
fa57 R} 27 7.07 R} 4 1.05
LB ) 24 6.28 i 4 1.05
Ly 21 5.50 HERSE} 3 0.79
(LR} 17 4.45 i R 3 0.79
R} 15 3.93 Ak 2 0.52
sk 13 3.40 TR 2 0.52
BR 13 3.40 e At 2 0.52
#=F 13 3.40 IR PH & 2 0.52
I G 13 3.40 A 2 0.52
iR SR 12 3.14 By 2 0.52
R 9 2.36 A S 2 0.52
B F} 8 2.09 EEEpE 1 0.26
1t JE £} 6 1.57 R 1 0.26
LT 6 1.57 MR 1 0.26
Ly 6 1.57 FLRGF 1 0.26
JRERS R} 6 1.57 R 1 0.26
MR 6 1.57 R} 1 0.26
0 5 131 EEL 1 0.26
e Ft 5 131 % RF 1 0.26
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Fig.2 Map of bird distribution area
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Maxent AR HE ROC HI 2k ¥ AUC BRI B
TGRS R . AUCHEAE RS R FRINRS 2 A Fa » (8
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25 AR TR B T 5 FE i S 5 (1970-2000 )
FIA AN 5% (2050 F2) A7 B b3 B MR (1) AUC fE Y
L 0.8 3) . Ut BB RUBLIDURG B2 1455 25K, 45 R ]
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%3 Maxent#E AUCE
Tab.3 AUC values of Maxent model under

different climate scenarios

15t AUC

i 545 5 (19702000 4F) 0.817
RCP2.6 0.845

iﬁff; RCP 4.5 0.836
RCP 8.5 0.827
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FHAZ A 53 R 25 04T B FUU 1) Gain {H ; 40 (438 7R 52 42
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7 % R 2 DT R vy, U R A A S e IR JE YO I
M 2 L B AR A 45 IR ) B B AR E P R G
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Fig.3 Contribution rate of climatic variables
in Maxent model
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Fig.4 Habitat suitability distribution of birds in Dongting Lake basin under different climate scenarios
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Bird Habitat Suitability Distribution in Dongting Lake Basin Under
Different Climate Change Scenarios

YUAN Yu-jie!, ZOU Xi!, SHI Fang!, GAO Xiang? HU Lian!, ZHANG Zhi-yong'

(1. Key Laboratory of Ecological Impacts of Hydraulic—Projects and Restoration of Aquatic Ecosystem of
Ministry of Water Resources, Institute of Hydroecology, Ministry of Water Resources and
Chinese Academy of Sciences, Wuhan 430079, P.R.China;
2. College of Environmental Science and Engineering, Hunan University, Key Laboratory of Environmental
Biology and Pollution Control, Ministry of Education, Changsha 410082, P.R. China)

Abstract: Birds are sensitive to changes in habitat and serve as an important indicator of altered environ-
mental conditions. Climate change has become an important cause of habitat loss, consequently threaten-
ing bird migration and reproduction. Habitat suitability models such as the maximum entropy (Maxent)
model allow accurate analysis of the spatial distribution of suitable habitat for a certain species and pro-
vides important theoretical support for predicting the effect of climate change on the species and for con-
serving rare and endangered species. In this study, Dongting Lake basin was selected as the research area,
and we predicted the distribution characteristics of suitable bird habitat under three typical emission sce-
narios (RCP 2.6, RCP 4.5 and RCP 8.5) in 2050 using the Maxent model. In addition, factors driving habi-
tat alteration were comprehensively analyzed. Maxent model development included data on the distribu-
tion of 382 bird occurring spots, data from remote sensing imagery and climate data for Dongting Lake ba-
sin for the period 1974—2000. The historical scenario (1974—2000) and three emission scenarios in year
2050 all gave area under the curve (AUC) values for the Maxent model above 0.8, indicating high model
reliability. Results show that, historically, suitable bird habitat comprised 9.43% of Dongting Lake basin
area, concentrated in zones that gradually change to a more lumpy distribution under future emission
scenarios. In 2050, the area of the suitable habitat decreases from 9.43% of the study area to 9.26% and
8.91% under scenarios RCP 2.6 and RCP 4.5, and increases to 10.22% under scenario RCP 8.5. Overall,
compared with historical conditions, bird habitat suitability under the three typical emission scenarios in
2050 was slightly higher, with suitability following the order: RCP8.5 (33.12%) >RCP2.6 (32.87%) >
RCP4.5 (32.74%)>historical scenario (31.33%). The distribution of suitable habitat correlates closely with
the distribution of lakes. Seasonal variation of temperature and the amount of precipitation in dry season
were the primary factors affecting habitat suitability. Our study provides theoretical support for bird biodi-
versity conservation in the Dongting Lake basin as climate changes. However, biodiversity conservation
will confront the difficult challenge posed by uncertainties about the ecological consequences of climate
change. Despite this challenge, decision makers will be able to prioritize potential bird habitat as they plan
for climate change.
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