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Seasonal change of habitat selection of Hydropotes inermis in Yancheng coastal wetlands, China. CHEN
Guoyuan', WANG Cheng'* , CHEN Hao’, SU Yue', YU Ran', XU Xiachua® ('School of Economics and Mana-
gement , Anhui Agricultural University, Hefei 230036, China; °Jiangsu Yancheng Wetland National Nature Reserve
of Rare Birds, Yancheng 224333, Jiangsu, China; *Tinghu Branch Forestry Service Center of Yancheng Natural
Resources and Planning Bureau, Yancheng 224001, Jiangsu, China).

Abstract: Yancheng coastal wetlands are one of the main habitats and breeding grounds of wild Chinese water deer
( Hydropotes inermis) . Based on GPS-GSM tracking data, we used the habitat selection index and MaxEnt model to
simulate and analyze the distribution of suitable habitat of H. inermis in different seasons as well as the main influ-
encing factors. The results showed that H. inermis mainly used reed marshes, with the usage rate in spring—summer
and autumn-—winter being 52.7% and 62.8% , respectively. The area under receiver operating characteristic curve
value simulated by MaxEnt model in different seasons was 0.873 and 0.944, which showed high prediction accu-
racy. In spring and summer, the sub-suitable and most suitable habitats were mainly reed marshes, farmland, and
ponds. In autumn and winter, the main habitat types were reed marshes and ponds, with an area equivalent to only
5.7% and 8.5% of that in spring and summer. Distance to reeds, distance to Spartina alterniflora, habitat types,
distance to water and distance residential area were the main environmental variables affecting the distribution of H.
inermis in spring and summer. The above five variables and vegetation height were the main environmental variables
affecting the distribution of H. inermis in autumn and winter. This study would provide an important reference for the
conservation of Chinese water deer and the fine management of their habitats in Yancheng coastal wetlands.

Key words: Chinese water deer; MaxEnt model; GPS-GSM tracking; suitable habitat; coastal wetland.
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Fig.1 Location of study area and GPS tracking points of Chi-
nese water deer.

MUD: S¢¥ Mudflat; PON: 303K Pond and water surface; RIV:
SR Natural river; REE ; FEEVHPE Reed marsh; SUA; TE TR
Suaeda salsa marsh; SPA ; KEJHEF Spartina alterniflora marsh; FOR .
M HL Forest land; IRR: 74 % Imigation ditch; AQU. % 5d ¥¥
Aquacultural pond; FAR: 4 Farmland; REC: BB 5 i Reclama-
tion land; RID; /AL 18 Ridge of cropland; IND. T H Hh
Industrial land; ROA; JB# Road; RES. J4HJE i Residential area.
TIA] The same below. I : HF X Z GPS 15 GPS point in spring and sum-
mer; Il : k4 ZE GPS 5 GPS point in autumn and winter.
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H ALK E ( Spartina alterniflora , VL T i FRAKEL) Bk
% (Suaeda salsa) F1P %5 ( Phragmites australis) .
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Table 1 Classification and description of environmental variables in the study of habitat selection of Chinese water deer
Tk R 45 ik
Category Environmental variable Abbreviation Description
BT A 55288 Habitat type T_hab GPS G b2 A
Food availability A= B5THF Habitat area (hm?) A_hab GPS i S B AR
IH—fEHI 550 Normalized difference vegetation index T_ndvi S WA B 7 5 T
Fitle 1 FPEEPEE Distance to reed (m) D_ree -
Hidden condition FIKFIEE Distance to Spartina alterniflora (m) D_spa -
HIB I Vegetation height (m) H_veg GPS wi{or BHT B 7 34 e
AT FIJ3E JE B S Distance to road (km) D_roa -
Human disturbance F)JE R R Distance to residential area (m) D_res -
JK R Water resource F7K MBS Distance to water surface (m) D_wat -
AT By s s DEM T_dem DX 30 mx30 m A9 R R ROR U T PRk 7

Topographic condition

HEM 55 F £ (http :// datamirror. csdb.cn)
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Fig.2 Seasonal variation of habitat use and selection of Chinese
water deer.

A: HH 7 Spring and summer; B: Bk 2 Autumn and winter. F [f]
The same below.
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Fig.3 ROC curve of prediction results of suitable areas for

Chinese water deer.
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Fig.4 Spatial distribution of habitat suitability index of Chinese

water deer in different seasons.
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636.79 hm® ; FKA& 2% | FATG 2, b I B A ol BT IX 0
JE AR/ 40 I 197.93 i1 54.50 hm?,
YR B AR B DXl T AR SAE > T /KR 5.7%
f85%(Ke6),

M2 2 ATLAE B/ E 2 R UGE B X A
SRR R PS5 VR B A H RIS 3 K T ARl A
1801.41 ,804.94 Fil 445.89 hm?*, = 2% A= B i £ 2 Al
H ST X R TR Y 87.6% , Fe il ‘B IX ek 2 B AR 45 2K
RUR P B IR AR 4300 Ry 353.28 Fil 101.33
hm? | P2 A 35 AR AT IR TR 71.4% , BRA
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Fig.5 Distribution of suitable habitat for Chinese water deer in
different seasons predicted by MaxEnt model.

I : Ai&EH Unsuitable; II: fIlKi&E B Low suitable; Il Y& E Sub-
suitable; IV ; i F Most suitable.
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Fig.6 Area change of suitable habitat of Chinese water deer in

different seasons.

JKIA, A9 127.02 F1 42.14 hm? | 29 /5 DX 38
TR Y 85.5% , 5 3t ‘BT IX o, 3 B A 15 2 0l 2 5 9
AR, AR 51k 28.81 1 11.69 hm”, 24 (5 X
BUSHREY 74.3%

Table 2 Area statistics of various habitat types in the suitable habitat of Chinese water deer (hm®)

A B2 % & 7% Spring and summer FAZ% Autumn and winter
Habitat type /SR SN /S TNz i
Sub-suitable Most suitable Sub-suitable Most suitable

YK Pond and water surface 445.89 36.25 42.14 7.06
A SR Natural river 30.31 13.22 0.64 0.01
FiETPE Reed marsh 1801.41 353.28 127.02 28.81
TZE TR Suaeda salsa 66.58 24.90 9.63 4.63
Wb Forest 22.71 39.18 13.17 11.69
VAL Trrigation ditch 169.90 13.53 0.00 0.00
FFEME Aquacultural pond 1.64 0.37 0.00 0.00
A<M Farmland 804.94 101.33 0.00 0.00
HIR/HLBHE Ridge of farmland 31.44 10.69 5.18 1.69
T4 FiH Industrial land 3.69 11.09 0.00 0.00
i H Road 86.04 11.84 0.00 0.00
YA R M Residential area 20.42 21.09 0.16 0.63
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Table 3 Contribution rates of environmental variables ( %)

i P PoEs
Variable Spring and Autumn and
summer winter
A 35258 Habitat type 17.7 14.1
HSRTEIFY Habitat area 3.4 3.0
IH—feAt AR $ 0.7 1.8
Normalized difference vegetation index
F I Distance to reeds 18.0 21.3
FKHFEHR B Distance to Spartina alterniflora 16.7 17.6
FBE R Vegetation height 1.8 12.5
FI B FHE B Distance to roads 2.1 2.9
35 R MBS Distance to residential area 19.2 13.4
F/K T Distance to water surface 20.0 12.7
Herm il DEM 0.3 0.8

2.3 MBI PR 2 A 1 5C R
2.3.1 MUk G A JTUIE R n]
DA BRAN TR B85 22 5 068 73 A7 38 2 1) BT RROR /D, AS
FEHIHT MaxEnt #58 H TT 5B B I3 47 6 58 72 %)
TRIEA X AT BTRRR (R 3) . SOREBW B H
FIK IS 2 RO B AR AR |
IR B B A HH A 19 SRR B, R Tk
HIBF 91.6% , JIVIERIES AL, B M 3508 |
PR R R A0 AR B R Y A 36 45 00 B e, HARR T
LOCIE 7) , I 3 i L HAb R A 21
ARAER

FE TSR A XA Y 32 PR A
E2IVSE o AR b SR N o It )RR |
e R ML B AT | R R I A DX A Y 32 23R
b oL TR AT P S AT ITER S AN 28
JER B K T 0 E S R L
2.3. 2 R R BIE R T MRS A X
A Y P A Y S A i 2 S R T PR AR R
Ja3 A X R S5 ML P P 2 I A A ) S A 2y 25 57
(K8 K9),

®4 RRETEMNEEHESIT

Table 4 Appropriate thresholds of environmental variables

20FA B =
18 L u

=—

1.6 B

14
g
212

F1%75 & Environmental variable

B7 AT RS
Fig.7 Importance score of environmental variable.

IR AS AU X IL2 1 Meaning of environmental variable was shown
in Table 1. T [A] The same below. 1 ; [EIAE & Without variable; I .
X7t With only variable; Il: B4 284 With all variables.

3R 4 W LA, B E 2, S A X A
WEEAs e B P S IR 0l BB 0~32.17 m,
BIEMEES N 9.83 m, HEES7E 0~ 116.04 m B} | 1& FH 45
HBE A PR BN T R 5 20 K IR S Y RN
2673.25~5609.93 m , 5 idi FE 254 3342.80 m; Bk
TS BRI N 2~ 11 1 14, el (i 14, BT
472 =5 TR 5 217K T BE 25 935 B (A 0~87.12 m,
eI B B R 3.49 m; B bR B 0438 BB {E N 0~
2079.03 m, BEHEES 0 m, FKAZE SRS A= X
G3AR YIRS B R A e R YA (B 1.62 ~
214 m, G N 1.68 m; S HEEEARRNME, E
BER A Fl BN 4, RIS R B T3 7K I, 210K B 2

ME g R R TR,
3% i

AT A FHATG S H 8 BRI MaxEnt B8 7R T
RV N R E AN ] 2T G B o s [ A )
7 5 AR ERR M B Y K TTIR  HIE | BR R

7SR

# H 7% Spring and summer

KA Z= Autumn and winter

Environmental variable ST B R (S BiEH & B BB YE BiEH
Threshold range Optimum value Threshold range Optimum value
F| P ZEFEE Distance to reeds (m) 0~32.17 9.83 0~11.79 3.06
FIKHHE B Distance to Spartina alterniflora (m) 2673.25~5609.93 3342.80 3217.67~4807.38, 5809.25
5479.06 ~5940.99

A3 Habitat type 2~11,14 14 3~11,14 4

F| /K HE 2 Distance to water surface (m) 0~87.12 3.49 0~26.05 3.09

) F RHbIE B Distance to residential area (m) 0~2079.03 0.00 0~2949.70 18.31

AP EE Vegetation height (m) - 1.62~2.14 1.68
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Fig.8 Feedback curves of Chinese water deer to main environmental variables in spring and summer.

ARSI 1~ 15 S0 B OE FRAE R B UMK U RO TR b R R R ot IR SR PLERE BRETR R OREORE LA
SR S 35 VE A The habitat type 1-15 corresponded to mudflat, aquacultural ponds, farmland, ponds and water surface, residential area, indus-
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Fig.9 Feedback curves of Chinese water deer to main environmental variables in autumn and winter.
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