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Fig. 1 Study area, Baiji National Nature Reserve in Hubei Xinluo
Section of the Yangtze River
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Tab. 1 The spatial characteristic parameters of hydrological and
geomorphological features extracted from satellite imagery
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Tab.2 Overview of the 13 population surveys of YFPs in Xinluo section from Nov. 2006 to Aug. 2023
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Fig.2 Distribution of Yangtze finless porpoise in investigated waters from 2006 to 2023



6 KR R

2025, 49(5): XXXXXX

ZFEIE ALK DU R v . BLANKDETH 5
A2 Lo THT AR 19 5 SR SRR 38 25 7K ST 391 43 31 3R A5 4G
TLATRK s L vE 55, TSR Al A, ATV IRy £
oA, 2 T WL, WO 45 R AE (R 4P X T A% O
T AR AR T = 7K, YL BOK UK, MK K
AL — 5 WX, SO A3 A% 0 XITRR B /D o 245 2R
FACM Rl K ST A 0ol S AR D s 3 LR . [
I o3 A 45 R B, ORI IX R BRI K 3 A1
HARENFTEER.

AW T BRI KLV K 43 A7 -5 VAT K SCHE
IR 2R, IE T A ARAL T PABSCAR /K B
J5 BRI o PR SR A 48, 3 BSAT i A AS R G A
5 U, TR — S N, E R S T RE &
ST K A AR 7 A S TR 4 A 4
R, KIS B — 2 i iE. %
it 9 A LA ARG 2 18 ) K AT 5 AP 1L £ 3]
PR, IR A /N 0 SRR A AR R 3t T BB 1Y

)

%0.25

X R>=0.2881

Y

B0.20

&

o 0.15

O

8

g

2 0.10

Q

[5005

#

j[ﬁ' 0
— = = > N NN DN T X
T oo oeeeeeR
O NN >~ O O ©O — = &N N onoonoon
S = = = = aaaaaaaaaQa
S O O O O O O O O o o o O
[ IR o\ I o\ IR oN I oS I oS I o [ o Y oN I o I oN BN oN I QN |

[} 6] Time

K3 2006—2023 4 FMR BUCTLILIK A o 4%
Fig. 3 Encounter rates of Yangtze finless porpoises in Xinluo
section from 2006 to 2023

113°20'0"E 113°40'0"E 114°0'0"E

AN ¢ S
& S &
o o
o (=]
<[ 0 10 20k 5
% L S| m %

Fl {51
- C =i 5t -
fg L Wet_KE)E ig
Ft [ 195%KDE =
A [ 75%KDE =)
Il 50%KDE
113°20'0"E 113°40'0"E 114°0'0"E

WLEFAEE, IOV R i fr i it 7+ & ey
W o ATLVLIR A 4 Bl SR WH A1, 2715 14 3] 0% v
NRATIT R SR BEBON 3 & K AV B, s —
SE FA LYY PNk RS 20 A = /K I 20, AT £E
AT RS LIRS, A B TARTLI A B AT
AN, W AR, KTV IR S 00 — 2 T
R S8 L i - 73 AT, R REAE AT 9 T 45 218
—BESE.
3.3 FHRIERKCLIIBRRIPEN

AT IRMC IF AT B B Wi e AR, O T 3
ANHER DRt K71 5 8, s NG
NSt R R AR R O B, TR
W B IR X 4 B AR DR X R R
W —, BIAEAR B St 25V UK, (HIZIT BL
AL A ALAE T BE 2 0 VLIRS Bl — € FOREM . DR e i
W ()RR PRI X RHIE R I, T2 R A ALV K
MR R RRBEEAT IR XCREE AN RDK SO K
TLAT R ML A A B2 58, AR ORI XA T BCRITAT
RN EAE B o SR, JT F PR DX B AL R AL AT
FC, T RATIT R S 3tk R . B =
R I A 2R, A I AR R e, A 4 R /K S8 st
KT A S I e, SBIN YLV B K R R 1)
SIS A% A AT N, DT SIE P SR B K3, 451 o
TS 7K R Y S 28 3 XS /KR A LDV R Y B
AP ARAE S, BUE R SVE KR, 1) G L A 1]
K3, I B L HESD S PRI X BRI E 34k
AR AR . )R I, PRAR R A 5 R
IR X E i B B AL P A 4% R G, ™ [ 4T
A AREAT VIR A BT ], JT R T L2 25 4
BR A A, DL SE R OR3P X A% 0 X AR PR AT PR 2K,

113°20'0"E 113°40'0"E 114°0'0"E

B N ﬁ%{ﬂ'l‘l(g :
Z s Z
o o
S B (=}
g0 g
on o

{5l
z Atk .
o MLl 4 Dry_KDE o
St 4 [ 195%KDE g
A [ 75%KDE g
Il 50%KDE
113°20'0"E 113°40'0"E 114°0'0"E

Kl 4 KIDHMR T BACILUL A o S 3 A
Fig. 4 Core habitat distribution of Yangtze finless porpoise in Xinluo section
a. F7KHH; b. A7 A

a. wet season; b. dry season



539 TR AR RUDHIR B A B IR X 2 B RO XYL TR A RHE S 8 T 25 B T 5 7

INaEACTTIT IR R 2R e 77 8, I KA 5 1t B
F NI R RE LT HNSE . (3)5 AU S
F3 20062023 HIRTRACTITHE KRR I S ity
ARG

Tab. 3 Seasonal habitat areas of YFPs in Xinluo section from
Nov. 2006 to Aug. 2023

F17 50%KDE 50%KDE 75%KDE 75%KDE 95%KDE 95%KDE
Season IR [ERALLG IR EORALLGI IR (EORAEL

Rk 11037 53.84% 19275 94.02% 205.01  100%
FAKH 69.87 31.17% 10292 4591% 16991 75.79%

0 50010001500 0.65 0.80 0.95
a ﬁ’_island ook ok * Fo
LS
N 0.78 0.67 —0.45 022 |~
=
s LB (2
2 ® | island ok
g,
Z 0.67 -0.16 0.18
o —
Al island F2
//\/—’i /T\ -0.15 023 &
2T " S
21 -0.065
2] A ek
S = 11
R
P
e B 1] ki o g Fen
) ol o o
0500 1500 0 50 100150 1 2345

Mo ORGP ANE R AR A AT IR 20 A 55T E
AT VIR, DR it G id FE A2 i 4 72 ATl B4k
IR, TREF B SRR A AR SR 74k, DL A2
TLIRR Z ALK R I F R . T R KE
FN ST T 5 R AP, e R B R R, A BT
P b S it vk V8 T DX DA bV B T 0 R ) £ A A
PR TRE, T i 2 7K 38 B R DRV BE, ORI
TLA DR B S R B A 05

(T A ARSI & HRRAG B EDK)

0 400 1000 0.650.80 0.95 123 4
b S s
- : : : o 5
045 | 048 | 047 | 058 | 020 [g
| M_ r
§: °, |D_lisland o
j ool
é/L Tﬁ 0.74 | 0.065 | 0.17 | 0.034
2]
i L«
. =3
- . 0.003 | 030 | —0.035%S
. € - -2
' 2 re
SETT  f S
2] —0.041 | —0.08
Z]
81 Ll
° - [AFP o
033 [
: : =
-3 ’ T R
] ee| s 4 Lo WB
g = ° nw ofoo®
o e b Ullag

01000 2500

5 fEREAR I R B Y
Fig. 5 Pairplot of all explanatory variables
i EES BT R R R B, T RN S5 HOC REOR/NRIE B 72 T8  Hs I8 6 A 2 (Gl (500 ) AR e B BT ) a 27K A8,

b. Fili 7K

The upper right part (with numbers) represents the correlation coefficient, and the font size is proportional to the size of the correlation coef-

ficient. The lower left part is scatter plots. Diagonal (blue part) is the histogram of variables; a. wet season; b. dry season

—0.19 —0.00%* ~0.06
20 ? 20 + 4 20 1 ?
0 Z g 3 o
= g =
# 20 Z 20 F 4 20 b
z Q' <
40 " a0 40
0 500 1500 0 500 1000 1500 0 50 100 150
W_island D_island A_island
20 p=0.00%* 20 p=0.00%*
P e 0 frtsre———
% o
Z 20 S 20t
40 —40
0.65 0.75 0.85 0.95 1 2 3 4 5
s R

b =0.00%** =0.1 =0.08
Ak p=0.00 6 p=0.16 ol p=0.0:
g 47 G ¢ . o 47
= L . - L : . o L
2 2 . g 2 ] . ‘E 2 .
S o= EEY Ry ——
il [ N NN o | TS H
z 2f ) ot
-4t -4 -4t
=6 hy 4 L L 6L L s " 6k L . L
0500 1500 2500 0 400 800 1200 0 50 100 150
W_island D _island A_island
—| ok — ok —
6L p=0.00%* 6L p=0.00 6l p=0.22
4k | . 4t
~ 2 -\ % PY @ af
73 ol . 3
2 ot S 0 \_/ 0 [ —
% -y g ¢ cé
-2 fF 2kt -2
-4 -4 -4
—6 by L L L 6 Bwwun 1+ 4 -6
0.65 0.75 0.85 0.95 012345 1 2 3 4
S AFP R

Kl B4 AT K E R 5 5 A S A B ) o T 2
Fig. 6 Response curves of the relationship between Yangtze finless porpoise number and habitat variables selected by the model
a. 7K, b. KK BISE X R95% B XA, %405 B HE WA RE -5 8T

a. wet season, b. dry season; Shade areas represent 95% CI; the degree of freedom of each variable are indicated by the numbers in parenthe-

ses on the vertical axis



KR R

2025, 49(5): XXXXXX

B5

U PR S 5K AKIK R S T A B

NN
S 3k

(1]

(2]

(31

(4]

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

Wiegand T, Revilla E, Moloney K A. Effects of habitat
loss and fragmentation on population dynamics [J].
Conservation Biology, 2005, 19(1): 108-121.

Rybicki J, Hanski I.
extinctions caused by habitat loss and fragmentation [J].
Ecology Letters, 2013, 16(Suppl 1): 27-38.

Seliger C, Zeiringer B. River Connectivity, Habitat Frag-
mentation and Related Restoration Measures [M]. Rive-
rine Ecosystem Management. Cham: Springer Interna-
tional Publishing, 2018: 171-186.

Dynesius M, Nilsson C. Fragmentation and flow regula-

Species—area relationships and

tion of river systems in the northern third of the world [J].
Science, 1994, 266(5186): 753-762.

Jumani S, Deitch M J, Kaplan D, ef al. River fragmenta-
tion and flow alteration metrics: a review of methods and
directions for future research [J]. Environmental Research
Letters, 2020, 15(12): 1230009.

Wang H Z, Liu X Q, Wang H J. The Yangtze River-
floodplain ecosystem: multiple threats and holistic
conservation [J]. Acta Hydrobiologica Sinica, 2019,
43(S1): 157-182. [ Fk%s, XI5 8), Filg%. KILFG-Z
W~ J5 AR 25 2R G W ) B 55 AR DR 0 5 (0], KA
HEWEEAR, 2019, 43(S1): 157-182.]

Jin B, Winemiller K O, Ren W, et al. Basin-scale
approach needed for Yangtze River fisheries restoration
[J]. Fish Fisheries, 2022, 23(4): 1009-1015.

Wang D. Population status, threats and conservation of
the Yangtze finless porpoise [J]. Chinese Science Bulletin,
2009(54): 3473-3484.

Mei Z, Zhang X, Huang S L, et al. The Yangtze finless
porpoise: On an accelerating path to extinction [J]?
Biological Conservation, 2014(172): 117-123.

Xu P, Liu K, Ying C P, et al. Progress and prospects on
the protection of Yangtze finless porpoise [J]. Acta
Hydrobiologica Sinica, 2024, 48(6): 1077-1084. [1& i,
KL, BLHEHE, & RITTTIK Ryt f 5 TAR R EE (1], K
R W AR, 2024, 48(6): 1077-1084.]

Liu X, Hao Y J, Liu Z L, ef al. Predicaments and adjust-
ment suggestions for construction and management of
Yangtze finless porpoise nature reserves [J]. Acta Hydro-
biologica Sinica, 2020, 44(6): 1360-1368. [X|2&, # £ iT,
XL g, A ATTYTK AR ORGP X 3 e A7 1Y i
B i B UL [9]. KR AW AR, 2020, 44(6): 1360-
1368.]

Huang J, Mei Z G, Chen M, et al. Population survey
showing hope for population recovery of the critically
endangered Yangtze finless porpoise [J]. Biology Conser-
vation, 2020(241): 108315.
(https://www.gov.cn/xinwen/2023-02/28/content 5743732.
htm). [ M A 358 B AT 2022 KT Rl 2 2% 82 KT T R 3L

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

(23]

[26]

7]

Huang Z, Li H. Dams trigger exponential population
declines of migratory fish [J]. Science Advance, 2024,
10(19): eadi6580.

Redfern J V. Techniques for cetacean habitat modeling
[J]. Marine Ecology Progress, 2006, 310(8): 271-295.
Franklin J. Mapping species distributions: Spatial infe-
rence and prediction [J]. Quarterly Review of Biology,
2009, 36(6): 818.

Mei Z G, Chen M, Li Y, et al. Habitat preference of the
Yangtze finless porpoise in a minimally disturbed envi-
ronment [J]. Ecological Modelling, 2017(353): 47-53.
Huang J. Study on present situation of population and
habitat selection mechanism of the Yangtze finless
porpoise [D]. University of Chinese Academy of
Sciences, 2019: 51-62. [FE A, KILILIKFHEEILR KA S
R FHLE AL [D]. o E R, 2019: 51-62.]
Liu X, Mei Z G, Zhang J, et al. Seasonal Yangtze finless
porpoise (Neophocaena asiaeorientalis asiaeorientalis)
movements in the Poyang Lake, China: Implications on
flexible management for aquatic animals in fluctuating
freshwater ecosystems [J]. Science of Total Environment,
2022(807): 150782.

Xiong Y H, Zhang X Q. Population size, distribution and
activities of the Yangtze finless porpoise in the Yangtze
Xin-Luo Baiji national nature reserve, Hubei [J].
Resources and Environment in the Yangtze basin, 2011,
20(2): 143-149. [RRIZHE, FOBAF. KIT WAL IRACIT B
WALILIRE R . A AE S BT 7T (1], I 5
58z, 2011, 20(2): 143-149.]

Zhao X J, Barlow J, Taylor B L. , ef al. Abundance and
conservation status of the Yangtze finless porpoise in the
Yangtze River, China [J]. Biological Conservation,
2008(141): 3006-3018.

Chander G, Markham B L, Helder D L. Summary of
current radiometric calibration coefficients for Landsat
MSS, TM, ETM+, and EO-1 ALI sensors [J]. Remote
Sensing of Environment, 2009, 113(5): 893-903.

Nilsen E B, Pedersen S, Linnell J D. Can minimum
convex polygon home ranges be used to draw biologi-
cally meaningful conclusions [J]? Ecological research,
2008, 23(3): 635-639.

Wood S N. Generalized Additive Models: An Introduc-
tion with R (2nd edition) [M]. Chapman and Hall/CRC,
2017.

Chen P X, Liu P L, Liu R J, et al. The distribution, eco-
logy, behavior and protection of the dolphins in the
middle reach of Changjiang River (Wuhan-Yueyang) [J].
Oceanologia et Limnologia Sinica, 1980, 11(1): 73-84.
(RO A, ke, XA AR, &5 R Jir (- P
BOBRKR A A2 AT AR (1], Ve 5 W,
1980, 11(1): 73-84.]

Xiong Y H, Zeng Q, Li H, et al. Management effective-
ness and enlightenment of the Baiji national nature
reserve in Xinluo section of the Yangtze river in Hubei
[J]. China-Arab States Science and Technolog, 2020(8):


https://doi.org/10.1111/j.1523-1739.2005.00208.x
https://doi.org/10.1126/science.266.5186.753
https://doi.org/10.1088/1748-9326/abcb37
https://doi.org/10.1088/1748-9326/abcb37
https://doi.org/10.1111/faf.12657
https://doi.org/10.1007/s11434-009-0522-7
https://doi.org/10.1016/j.biocon.2019.108315
https://doi.org/10.1016/j.biocon.2019.108315
https://doi.org/10.1016/j.biocon.2019.108315
https://www.gov.cn/xinwen/2023-02/28/content_5743732.htm
https://www.gov.cn/xinwen/2023-02/28/content_5743732.htm
https://www.gov.cn/xinwen/2023-02/28/content_5743732.htm
https://www.gov.cn/xinwen/2023-02/28/content_5743732.htm
https://doi.org/10.1016/j.rse.2009.01.007
https://doi.org/10.1016/j.rse.2009.01.007
https://doi.org/10.1007/s11284-007-0421-9

539 TR AR RUDHIR B A B IR X 2 B RO XYL TR A RHE S 8 T 25 B T 5 9

9-12. [REIZKE, W o8, 240, &5 WAL KIDBHIR B A SR 4249.]
E R F R X E LI A4 (7], PRSI [29] Yuan S, Tang H, Li K, et al. Hydrodynamics, sediment
(L), 2020(8): 9-12.] transport and morphological features at the confluence
[27] Yang H, Shen L, He Y, et al. Status of aquatic organisms Between the Yangtze River and the Poyang Lake [J].
resources and their environments in Yangtze River system Water Resources Research,2021,57(3): e2020WR028284.
(2017-2021) [J]. Aquaculture and Fisheries, 2024, 9(5): [30] Chen M, Yu D, Lian Y, et al. Population abundance and
833-850. habitat preference of the Yangtze finless porpoise in the
[28] Chen M M, Zhang K, Zhang P, et al. Spatio-temporal highest density section of the Yangtze River [J]. Aquatic
effects of waterway regulation engineering on population Conservation: Marine Freshwater Ecosystems, 2020,
abundance and distribution of the Yangtze finless 30(6): 1088-1097.
porpoise in Anging section of the Yangtze River [J]. Acta [31] Han Y, Sun Z, Fang H, et al. Habitat succession of the
Ecologica Sinica, 2023, 43(10): 4242-4249. [Bf 8, 5k Yangtze finless porpoise in Poyang Lake under the
FE, 5T, 5L KT 2 PR BOVE 2 A M TV IR B A changing hydrodynamic and feeding environment [J].
AT I 2SS (], AR RS ik, 2023, 43(10): 4242- Ecological Modelling, 2020(424): 109035.

DISTRIBUTION AND INFLUENCE ON RIVER MORPHOLOGY OF THE
YANGTZE FINLESS PORPOISE IN THE XINLUO SECTION OF THE YANGTZE
BAIJI NATIONAL NATURE RESERVE

XU Zi-Jia', ZHANG Yao-Yao’, LIU Xiao-Yu', CHEN Mao' and MEI Zhi-Gang’

(1. Xin-Luo Baiji National Nature Reserve, Honghu 433200, China; 2. Center for Aquatic Biodiversity and Resource Conservation,
Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China)

Abstract: The Yangtze finless porpoise (Neophocaena asiaeorientalis), a flagship species for aquatic biodiversity
conservation in the Yangtze River, serves as a key indicator of the river basin’s ecological health. The Yangtze Xinluo
Baiji National Nature Reserve is a crucial habitat for this species and one of the earliest established reserves for its
protection. Monitoring the ecological conditions and population dynamics of the Yangtze finless porpoise within this
reserve provides valuable insights into the broader environmental changes occurring in the mid-lower reaches of the
Yangtze River. This study aims to explore the distribution characteristics of the Yangtze finless porpoise in the Xinluo
section of the Yangtze River and the river morphological factors influencing its habitat selection, providing scientific
basis for habitat restoration and protected area management. We analyzed survey data from 2006 to 2023, focusing on
the distribution of the porpoises across different hydrological seasons and their correlation with environmental factors,
utilizing habitat selection models. The results indicate that during the dry season, the porpoises are predominantly
distributed in the Laowan, Panjiawan, and Paizhouwan areas. In contrast, during the wet season, their distribution is
concentrated in Paizhouwan, showing significant seasonal variation. Above the Chibi Bridge, the porpoise population
remains sparse across all surveys. Overall, the distribution of Yangtze finless porpoises is positively correlated with
river channel curvature and floodplain area, suggesting that natural landscape features play a pivotal role in their distri-
bution. According to the above results, we suggest that further studies on the physical and chemical characteristics of
specific river channels in the protected waters to better understand the habitat selection mechanism of the Yangtze
finless porpoises. Additionally, we recommend further strengthening the protection and restoration of floodplain habi-
tats, maintaining the natural shoreline in high-density areas such as Laowan, Panjiawan, and Paizhouwan, and improv-
ing shoreline management practices. Furthermore, more intensive population monitoring is needed above the Chibi
Bridge, along with habitat modification efforts to restore floodplains and improve connectivity between these critical
habitats.

Key words: Nature reserve; Habitat preference; River Morphology; Conservation and management; Yangtze finless
porpoise
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