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Abstract: It is important for species conservation to understand the spatial distribution pattern of suitable habitats and ac-
curately evaluate the suitability of species habitats. We obtained 87 distribution sites of the scaly-sided merganser (Mergus
squamatus) in northeast China through field surveys, literature searches, and the Global Biodiversity Information Facility
(GBIF) data, and used the ENMTools to screen 79 effective distribution sites, and 10 important environmental variables.
The optimized maximum entropy model (MaxEnt) was used to predict the potential distribution areas of scaly-sided mergan-
ser. The results showed that: the highly suitable areas for the scaly-sided merganser in northeast China were mainly lo-
cated in the eastern part of the Changbaishan Mountain and the eastern part of the Xiaoxinganling Mountain, and the more
suitable areas were located in the eastern part of the Songnen Plain and Liaohe Plain and the western part of the Chang-
baishan Mountain, low-suitable areas were mainly located in the Sanjiang Plain, Liaohe Plain and Liaodong Hills. The domi-
nant environmental characteristic variables affecting the model prediction were annual precipitation (61.2%), precipitation
coefficient of variation (14.9%), and isothermality (10.8%). In addition, among the topographic factors, the distance from
water source (5.9%) and elevation (1.7%) also had the significant effects on the selection of suitable habitats for the scaly-
sided merganser. The AUC value was (0.908 + 0.041), which indicated that the model could predict the potential distribu-

tion area of the scaly-sided merganser in the northeast of China and provide a theoretical basis for the development of a con-

servation policy for the scaly-sided merganser.
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Fig. 1 The distribution points of the scaly-sided merganser in the northeast China
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Tab. 1 The source of the environmental factors used for modeling
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biol IR Annual mean temperature
bio2 ERIRZE A Y Monthly mean diurnal temperature range
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bio4 R AR L BARMEZE Standard deviation of temperature seasonal change
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Fig. 2 Correlation analysis of 25 environmental factors
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Tab. 2 Model performance under default and optimized settings

2K Parameter RN Default etk Optimisation
IEAE3fe % RM 1.0 1.4
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%N AAICe 1288.2 0
B X
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207 RS TR/ % FIt Tk %
:E 06 Environment variables  Contribution rate  Cumulative contribution rate
z 0
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i
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X 0.3F
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0.2f ® - Mean (AUC #0.908)
0.1 8 VM £ P FRifER Mean + one stddev bW 5.9 92.8
‘O I m [ififll534ii Random prediction (AUC 40.500) biol 34 96.2
0 01 02 03 04 05 06 07 08 09 1.0 Alt 1.7 97.9
5k Specificity
bio4 1.1 99.0
B3 MaxEnt#2EHE) ROC H 2%
Luce 0.9 99.9
Fig. 3 ROC curve of MaxEnt model
NDVI 0 99.9
(= a2l
3.3 ifﬂﬁigﬂlﬁlﬁlﬂlﬁ Slope 0 99.9

A 1oL 7 T2 TR, SHAFFROK AR 600 ~ 770 mm
i, e AR Bk Vb WG B R A K (0. 8) R K AR
5t FHLE 90 ~ 100 Bef e AR VD (1) 1 AR R ok
(>0.6), S RTETE 23 ~ 27 “CHE AR VMG i H SRR

R K (0. 7) R KL 200 m DL F A Bk v g i
P R (> 0. 55) , B /K 5 2 80T vh AR Bk 7 G
4 H BRSO (> 0. 68) (F15)

Alt
DW
Lucc
NDVI
Slope
biol
biol2
biol5
bio3
bio4

755t Environmental variable

iR

W i A5 i Without variable
W {25 With only variable
M jIiA7 725 With all variables

0 01 02 03 04 05 06 07 08

09 1.0 11 12

YIZE AR 25 Regularized training gain

B4 TNEMMERFEEENSHT

Fig. 4 Using the Jackknife method to analyze the importance of environmental factors

3.4 HG S HGE FCPE VY

15 ArcGIS 19 # T H ASCII to Raster 5 Max-
Ent #8743 87 A2 B4 ASCIT SCAF G Ak RO A% B dis | It
25 AR SEAS B AR AL AR Rk 1Y A=
BEiE B E . R ArcGIS 115 H A RK VDS 45
T H X SE G A B T AR, G5 R AR R VDG R S
LK BT L L ORI /N 22 08 2R S s X, A
BN 1,122 x 10° km?, 5K 1 7. 41%;
B X A TR 55 AR K

L L ik 7 3 kb DX A B T AU 2. 032 X 10° km?,
FEAHB X 1) 13, 41% ;IS B X 32 87 F =V
L] - 5 30 AR e e I, A b i AR R 1. 476 X
10°km?, (58X 1 9. 74% ; 638 B IX E8A T AR
AU Hly DX P R 2% 2 0 M X A b T R 1. 052
10°km?, (7 B Hb X A9 69. 44% (18] 6A) . H1 Kl 6B 1]
D, R HE R DG 1 30 YT DX AR 1 7 B R AT
R4/ S L A ) X




795

4 AR . T MaxEnt R F A AE R 70 7 v [ A<t X A 9B 43 A7 X

0.8

8 0701 3

2065} 507

2 L

= 0.60f ~§ 0.6

>

% 0.55} § 0.5

£ 050} E

g g 04

" 045¢ &

o 03}

§ 040} %

3035 i

0.30 . : . : : .
0 50 100 150 200 250
WK /m Alt

0.8}
0.7
0.6r
0.5}
041
031
02f
0.1

HHHE 2 Probability of presence

0 E i i 1 " " 1 1 1 i "
100 200 300 400 500 600 700 800 900 1000 1100
AEFK IR /m Biol2

e
—

18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
SR Bio3

091
081
0.7r

robability of presence

60 70 80 90 100 110 120 130 140
WK AR 5 R KL Biols

0.72
8 0.70f
0.68}
0.66
0.64}
0.62}
0.60}
£ 058f
= 056}

% Probability of prese

054 0 20 40

60 80 100 120 140

BZK IR 2 /m DW

5 SMEFIR

5 20 82 M 7 fh 2%

Fig. 5 The response curves for the five dominant environmental variables
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Fig. 6 The potential habitat areas of the scaly-sided merganser in northeast China
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