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Abstract: Salweenia bouffordiana is a recently discovered endangered endemic species in southwest China, which mainly
distributes along the valley of Yalong River in Xinlong County, Sichuan Province. The effective conservation of S.
bouffordiana lies on evaluation of habitat suitability. The MaxEnt model is employed to identify the primary impact factors of
the habitat of S. bouffordiana and to predict and evaluate its potentially suitable habitats. The analysis is based on 24
environmental variables of the area and data of field investigation along the Yalong river valley in 55 distribution points. We
found that; (1) the AUC (area under ROC curve) value is over 0.9, indicating that the predictive effect of this model is
appropriate, and the model can be used to predict and assess the habitat suitability of S. bouffordiana. (2) Mean annual
temperature , precipitation of wettest month, mean diurnal temperature range and distance to river are the most predominant
environmental variables affecting the habitat suitability of S. bouffordiana. The most suitable combination of environmental

variables is a mean annual temperature of 7.9 “C, a precipitation of wettest month of 120—124 mm, a mean diurnal
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temperature range of 13.8 °C and a distance of 33 m to river. (3) The areas of potential suitable and sub—suitable habitats
for S. bouffordiana are 4.83x10° hm® and 2.37x10* hm®, respectively. However, only potential suitable habitats of 7.56X
10* hm® and sub—suitable habitats of 3.28%10° hm® are within the jurisdiction of the existing nature reserves. The potential
habitats are limited and mainly distributed along the valley. There are existing human activities to hamper the development
and propagation of the population of S. bouffordiana in the current survival areas. In addition, the biological status of S.
bouffordiana has not yet been assessed and determined. We suggest that the assessment and determination of biological
status for S. bouffordiana should be put on the agenda. Small nature protected areas or community protected areas should be

introduced for in-site conservation.
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Fig.1 The distribution map of S. bouffordiana investigation quadrats
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Table 1 Environment variables and the relative information

BRAEE Eii:pu B JEHR 53 HE 2
Variable abb. Description Unit Primary Resolution
bio01 AEH4IR Mean annual temperature C 1 km
bio02 B IR 22 H ¥J{H Mean diurnal temperature range C 1 km
bio03 %{FHHZ( bio2/bioc7 ) Isothermal property ratio 1 km
bio04 HRJEZ= P, Standard deviation of seasonal variation of temperature Prifi2E 1 km
bio05 A R Max temperature of warmest month C 1 km
bio06 e H AR IR Min temperature of coldest month C 1 km
bio07 FEiR2E (bio5-bio6 ) Temperature annual range C 1 km
bio08 IR Mean temperature of wettest quarter C 1 km
bio09 T2 Mean temperature of direst quarter C 1 km
biol0 T ZEHE Mean temperature of warmest quarter C 1 km
bioll AR Mean temperature of coldest quarter C 1 km
biol2 AERFIK Annual precipitation mm 1 km
biol3 i A FEK Precipitation of wettest month mm 1 km
biol4 T HREK Precipitation of driest month mm 1 km
biol5 [% 7K Z= 45 M Precipitation seasonality AT TR 1 km
biol6 I ZE %K Precipitation of wettest quarter mm 1 km
biol7 T 2K Precipitation of driest quarter mm 1 km
biol8 e IZEREIK Precipitation of warmest quarter mm 1 km
biol9 B ZEEIK Precipitation of coldest quarter mm 1 km
vegetation FE B A Vegetation type 122K 30 m
altitude WFHRE R Altitude m 30 m
aspect 5 1) (S PR3 8, 180° A4 X ) Aspect ° 30 m
slope W& Slope ° 30 m
d_river BT B Distance to river m I

1.3.3 Bl
AFE A MaxEnt 3.3.3k ( http://www. cs. princeton. edu/—schapire/MaxEnt/ ) B4 347 HE 227144 ik 54
BEE FEVEAY . Akt S PR AR 0 43 (] FR 2R M X MaxEnt BB AERG T G SE 0, X PREE2E 5 YEFT Pearson A6
OIRT, IR SC R B AERTHE R T 0.8 AYZAE I AR T 8 MIRBE AR fiff A e AR LA o Bt L 3 B
75% 1) 53 A s AR R I ZRE00E S FH ST AL oI 259% 1) 43 Ai AU VE SRy A6 36 500 4 AR 56 3IF | FLAv i i A
FE BN, A PRIER A 45 R AR 1, 64T 20 IR A 2R iR E A, DA R A 1 722 o TR 40 A el o it £ R
Jackknife ( JJYIE ) K55 53 A6 A0 v &% PRI AR 1 (%) A X 2k B R AE 28 VLA R LA B m P 2, D2
E TAERHE ( Receiver operating characteristic, ROC) f1ZE T L ( Area under curve, AUC) XJ #7125 IR 5 £ 57
PEATVPH , HPPHIBRE R - AUC 7E 0.5—0.6 &K IK;0.6—0.7 F#22%;0.7—0.8 1 —F#%;0.8—0.9 A 4f;0.9—1
AR LY
1.3.4 AT
PEPEZ B A A% U ) MaxEnt BIRIRG BN SR . MRYE 20 IRE 5 MaxEnt BB H 09135 A 3505 B RS
5% ( Habitat suitability index , HSI) X HF5% X HE VT A MR G B9 AR 3G U AT PEMY . 7E ArcGIS 10.3 FfFr Dl
KEPEFEEL(Youden's index ) F1 TPT -7 (5 {E XA T 43413 B 4T 4328, Horp TP P48 1 (kg ~F- 7 )1 2
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2 HREHS

2.1  MaxEnt BERIEESS SR

ROC PPN Z5 FAE B EZTL AR s 10
TIYIZRAE AUC {0 0.998, ALY AUC fH N 0.996 (¢
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ELZAE] TR R I Bk, IR U 1A RS B T A A
EITA MR BB E B
2.2 MREERZm N

AFREEAR BN MaxEnt #6889 57 pk R 2 B L 4R I
M7 BRI I R B R DT AR e Y 3 DI AR R ] 0
BRI N 54.2% 26.1% A1 11.0% , BT 5Tk 91.3% 1K)
MRV (3R 2) , RIS i A Rk FE T 3 i B 2
SUIHE 25T A R A B8 10 SRR BB A P T, 1) R B2 20 RBUE ROC 2%
E%H ﬂjféﬂl*ﬁ%ﬂi E@ﬁfﬁkg—ﬁ%Uﬁ 320, \2'5%%11 2.5% Fig.2 ROC curve of 20 times simulation results
(F2) , R SRR 25 H SE R YR 2T A G
P R, BB AR I 25 Rl T /K B STIRR I R 0.2% (38 2) , R B HE 2BV AC bR 7 19 AR 5552 i)
BN,

REYJE Sensitivity
=)
~

= Y24 (AUC = 0.998)
= JiRHE (AUC = 0.996)
= BEHLTI (AUC = 0.5)
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Table 2 Contributions of the environmental variables to the MaxEnt model

o2k otk o2k ik
Variables Contribution/% Variables Contribution/%
AEHJIR Mean annual temperature 54.2 ik it Vegetation type 2.5
e A B K Precipitation of wettest month 26.1 Y5 Slope 0.2
PR EE B Distance to river 11.0 AR Temperature annual range 0.2

Y1) Aspect 3.2 T H K&K Precipitation of driest month 0.2
BRI 2 A ¥ Mean diurnal temperature range 2.5

AUC fH ) Jackknife Kz %0 @7~ , 4E3477 (bio01) Il H FE7K (biol3) B 22 H A (bio02 ) FlHE AT i #E
15 (d_river) XFREAY (A B M4 K | AR B RERAE TR K A3 25 (&1 3) , U B4R X538 0 57 8 FH A L H At A% f A 5
WA TEE XM A R G0 AR B 5 B K i MK B iR 22 3 4 (0 R HE o 00 1 s g 4R (3L T A R
£5 (E 3) , Ua B X HE T AR I AR B s A R, BT H B 7K (biol4) AR 22 (bio07 ) FIAE B 248 7Y Xl A 784
RS — i, T R 25 (181 3) , R B L BRIl AT 55 0 B — i 3B 1) FRITSBE 3 A Bt P e 34 25 1K ( &
3), R EEE R, FIL, R 58 A BEK e i 25 7 359 (5 RTHE o7 370 I 5 2 56 Wi Al VLA JRR
A 358 e ) T B RZ A R T, 4G SR -5 PR AR ) i RO 1 T kR AR —

MNEAL PR - 7 [ 2R, LA IR WIS B AR BE A5 - B i T K 120 mm—127 mm S0 22 A ¥
4 13.4—14.3°C AEIE 7.4—8.3°C MEFM IR /NT 148 m(1K 4) . Hb & A KK A 120—124 mm 514
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Fig.4 The response curves on dominant environmental variables of S. bouffordiana
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Fig.5 The distribution of habitat suitability of S. bouffordiana
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Fig.6 The distributions of modeled habitats of S. bouffordiana,

roads and residential points
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R3 BEILERENHRFHREBELTIH
Table 3 The interference types and finding points in the distributions of S. bouffordiana

THkA Hi s SR
Interference types Locality Finding points
A Grazing B L rpa i L R 3

3 Landslide IR 37
AHEYED Road maintenance A YN N 6

7K B3 Hydropower station Fr% 1

i, TF2 Power transmission project B BN R LITE B 217 YTk 2

Ji RA 1 B ) Residential domestic garbage yard e B R LAY 1

AT, NG S 1 R i G i e B R AR 9T & BN I Bl b 72 T4 ok 0 1 2 i
R NG B R HE BV AR AR DG 2 — . AR X REA R0 il A 2836 3 T4, I Ak &2
PR 0], St A4 2 WA R M ) B 0 A B VT A R 0 240 84.33% M4 Y 7 3 B AN 86. 15% IV AE
UG FAEBTAR AL T I (R4 XA FEL B MR AR AR B RO, B, SR 3 e 2 VT A bR W (A T P A IX
FEMEABUE S5 A A AR TSR X R AR X Y B 3 70 X 28 X SR 7. [ AR/ N X DL AT R b, A 2%
T Eh B 1 e BT & M S AR B AL , 1T 25 A B 2 B R e e i iy A B R rp 22 T il TR iR
P24 R L BUAE X T RE B RIS A 2R A7, T M R e — FP R O I R B 3 08 3 T B 2 — | B IR FE B R
YT K 246 B 0T 1 AR O, I A 2 TR BRI B BOR VR Y DR, SO B 4 2 25 E T
MBI AR AT RS Sl A KA TR, S0 M T A& PR 3R A A 2 A7 T A s A A e A 2 4
A AR TAERIEE — DR 78 R st R 30 RS 0 4 [T, 7 i bR 28 7T 4% JpR 5 R A A
A W2 AT R G, AR RE AT BRI S5 S T AR, LAk G R st — A WA

S VA R RN RS M ) SR R R AR i ) R K e i 25 T S4B DA SRR R A
VT AR S P T 3 BRI B A 45 TR AR 92 K 4.83%10° hm? 1 2.37x10% hm?® | 32 B9 ik 20T T 0 A S
TSP R 2 R A, H B 5 i AR IR X R &, X2 4.04%10° hi YT AE 5 AL XA T A (37 X
ERENLRIN, 2 NG S, E DR IR 2 T4 R KA W 4 5 8 B Ak L, i — A8 E A B T A&
PR AT A A7 ORI A A XA AR SRR X ST A SRR/ N I T A T
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