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Predicting potential distribution of Corbicula fluminea under climate change

scenarios using MaxEnt model
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Abstract; Corbicula fluminea is a benthic shellfish with substantially commercial and ecological value that is extensively
dispersed in China. In recent years, the wild stocks of C. fluminea have been decreasing rapidly. Understanding the
potential distribution of C. fluminea in China could be useful for their conservation and rational utilization. Based on 136
recorded points and 8 environmental factors in China, the MaxEnt model optimized by the ENMeval package and biasfile
were used to predict the potential distribution of C. fluminea under six climate scenarios in the current and future (2041—
2060 and 2081—2100, respectively). The Jackknife test, permutation importance, and environmental factor contribution
rates were combined to examine the main factors determining the potential distribution of modern C. fluminea, and to

compare the predicted distribution differences under future climate scenarios. The results showed that the optimized MaxEnt
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model was very accurate, with an average AUC (area under curve) value of 0.900+0.037 and an average AUC,, value of
0.019. The main environmental factors affecting the potential distribution of C. fluminea were elevation, temperature
(‘annual mean temperature and temperature annual range ), and precipitation ( annual precipitation ). The overall area of
potential distribution of C. fluminea was 188.33x10* km®, with the majority of it concentrated in the Yangize River basin,
the Haihe River basin, the Huaihe River basin, the Pearl River basin, southeast coastal region, the Yellow River basin and
the Bohai Bay coastal region. Under the six future climate scenarios, the main potential distribution areas of C. fluminea
tended to move northwards and westwards, and the potential habitat area would decrease significantly under the SSP245
scenario, whereas it would increase and then decrease under the SSP126 and SSP585 scenarios, implying that the potential

distribution of C. fluminea in China would be at risk of contraction under climate change.

Key Words: Corbicula fluminea; climate change; MaxEnt model ; potential distribution
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[N iy W iR (CMIP6) , =S (dL350) g Fig.1 Predicted current distribution of C. fluminea
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G2 RS AT MaxEnt AR AU H 19 BRI R 7 STk R | B B EEHE A VI (Jackknife) RrgZE5E i 5
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B A K LA B e B 8 NEREE T3 A 2 MaxEnt P 24T 10 W, B3 AYF AUC H8
0.900+0.037, V-3 AUC,,., fH A 0.019, 32 Maxent A7 TN (1) 7] BILZE [ P (4 95 76 20 A 435 SRR, BB R0kt
it EIME
2.2 VR 3 A s e PR
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4.5%) . EHETHE (CEE AR /N S WA R AR B ARRRE ) A8 R U A IR 5T R T 0 i) R AR
(elev,45.0%) JRJFAERE (bio7,37.8%) JFE (slo,6.5%) LI MAEREKE (biol2,6.2%) , BiHE N 95.5%.,

®1 ERBERFRBENMEREEE

Table 1 Environmental factors and their contributions and permutation importance

HEE ¥ pitie B R/ % PRI IH T TR/ % BT/ %
Environmental factor Percent contribution ~ Permutation importance || Environmental factor Percent contribution Permutation importance
elev 51.7 45.0 bio3 4.3 0.8

biol 30.3 1.2 slo 2.2 6.5

bio7 5.9 37.8 biol5 0.8 2.0

biol2 4.5 6.2 asp 0.3 0.4

elev: ¥F4K Elevation;biol : 4F34J{f Annual mean temperature ; bio7; #li B 4F 48 2% Temperature annual range;biol2; 4F-F# 7K & Annual precipitation;;

bio3; Z M Tsothermality ;slo: 3 Slope ;biol5 : 7K 148 5 24X Precipitation seasonality ;asp : 3 1] Aspect

FEJIY)3E (Jackknife) K56, A0 FH B — P85 PR 7 BE 345 0 DX 25 R, DRI R 7 15 b 22 HLAth 2R
BT ANEA 0GR, & 2 a] %0, 6 T A B85 R -0 45 20 A M0 55 (600 1,49, 1 S {3k
(elev) AR (biol ) AFER#E/KE (biol2) DAMIRBEAEREEE (bio7) HATRIIRET, B 545 By I 25 (6 17 & Aif
Mg, 435 1.20.,0.88 .,0.74 F1 0.57,

CEAAYHT =R T IR I 45 AT AL AR (elev) AEIUE (biol ) AEREK & (biol2) IR FEARR: 2
(bio7) JE5Z M MRV AETE B A0 A0 Y S ZEERBE A -, 3% W VAT W 7 T ) 140 43 A 32 TR RE R K A S R,
MR FEE P e b i e AT A s (BT 3) VTR 4K (elev) AR (biol) AERE/KEL (biol2) DI L FE
EEEFE (bio7) WG EIERIZ00 <436 m, >9.8 °C . >526 mm Fl<42.3,
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Fig.2 The jackknife test result of environmental factors
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Fig.3 Response curve of main environmental factors
®2 ARBETRHEBES LR/ (x10* km?)
Table 2 Predicted distribution coverages of C. fluminea in different periods
At 7 AL 2041—2060 2081—2100
Period Current SSP126 SSP245 SSP585 SSP126 SSP245 SSP585
K% H. Less suitable 94.86 119.91 92.17 105.57 89.61 91.43 102.74
135 B Middle suitable 49.70 46.21 38.22 49.04 33.14 38.94 46.06
{511 ‘H. Highly suitable 43.77 46.37 37.85 44.51 37.39 36.92 41.39
A1 Total 188.33 212.49 168.24 199.13 160.14 167.30 190.19
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(B 4), e 2 fis, AHE T BRSNS 5, T AE A3 A BT BLAE SSP245 UMl &0 T & 2B T /MR 4a i,
IMAE SSP126 Al SSP585 1 5t N A Ael i f5 i/, 18 2041—2060 A3, 55 H AR T dif 455 ‘B IX A9 3 FELAH G
SSP126 F1 SSP585 MM 5 I 114 i AV B X T AR — 2 i 52 184 hn v 338 R DX AR A /)N 1 4 D, SSP245
St 5T o ARE B X E AU R A T, i E] 2081—2100 BT, B SSPS8S I S T AR B IX 1 A
A/NREGIAN , AR m b AR B T AR B TR TR AR b
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Fig.4 Predicted distributions of C. fluminea under future climate change scenarios
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VLY G TR LR R b DT BRSSO, BRI B AR R KEEAR R A R T
R HN 4.519%—25.57% , AN [A)SMdE 56T BT A ETER R 2250 ,2081—2100 4 SSP126 1 5t T 225 X M 1
S RGERPTEMN] VG AR iR R L TIPS VL B TR LR b ORERRNL TR Gy, (R
11 SSP585 it F ek K MBS/, bR 7R g VTP AL T 488 0 LASE , 46 R o A7 1) X 38k 5 R B3) SSP126
oAl AN FEFg BEPE T EE DL S AR M WA s R XL, M 2041—2060 4F %] 2081—2100
AF T B A A XS R ) R ) P R AR A

3 it

3.1 AN 2 SR A AT HE

I DR AR 5% 2 5 M P o 23 A A 780 1 T s SR [) i ) e T2 AR A 35 DR~ o0 Y 0 %) 0 53 A AR
AEHUAS B I A TN 45 070 Mg AR fdi ) ENMeval 005 AL S BRI biasfile A5 1F RAE (i 22 AT i — 5
AEARRY (1 3 P00 PR, 88 A PR T 1 o At ) AR ST R IR IR AR AF 19738 AUC {60 0.900+
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0.037 ,*F-4 AUC,,, {4 0.019 , R WIS R AT s AR 1, i LS R B, IR ST i) 3z
XA TIRIE 23 A (HAIX) 3 w5 3R E AL A 2R M gl DX 246 DR 704 3 A B2 A 04 16 AR oG e i X ) 3
SRR ARSI RS AT VL MR B VL DL R R VLA AR R TR A A Y AR S
LRI B8 SRAE A B0 e 1 T MR D Y 1) 2 913 S 30 B 0 AW R 73 0 9 LA | SR A B S W 2 XY
OPA LRSS RS A B O BT S ) VA A B W) A, ST R R X A B — 2, R W
BTG R B A B i Al FEE

R3 KRREBETANBES T EETL

Table 3 Changes of predicted distribution coverages of C. fluminea under future climate scenarios

- e T Area/(x10* km®) AL Change/ %

Time Scenario i f5 ek R [ =
Increase Reserved Lost Increase rate Reserved rate Lost rate

2041—2060 SSP126 8.50 83.40 9.63 9.10 89.23 10.30

SSP245 2.32 73.11 19.92 2.49 78.22 21.31

SSP585 8.30 84.52 8.46 8.88 90.43 9.05

2081—2100 SSP126 0.62 69.57 23.90 0.66 74.43 25.57

SSP245 2.45 72.76 20.27 2.62 77.84 21.68

SSP585 10.61 82.87 4.22 11.35 88.65 4.51

SSP126 SSP245 SSP585

204120604

2081—21004%

0 500 km
[

B sk B R Y

B 5 RESEFEFTARHBESHEL

Fig.5 Changes of predicted distributions of C. fluminea under future climate scenarios
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FRBEDHI T, Crespo %5 T Gama 26 16390 0 T0F 5449 4 1 63 5 1L J6 2 B R0 A0 4 ) TR BB PR 700 7
MeDowell %6 55 AU TF 245 S T P AR XTI 4345t T BERS I oS S A RS 0 26 20l A
FIFGE A B S M-I 26 M X TS0 0 M0 440308 3 R 5 500 ™) 3 S5 A P o 9 035 200 4
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IR B X (RIEE = Bh ) LA S D) b i LR SRR TS AR — B R R I L Ui, AN VT AR X
T PR e 7 2 DA 1 O 1 P I I R S M R A A AL R e L D S A R S P AR A Y MK i
S T AT A 4 UL YT BV PR 14 TR RN A T B 4 0, 1 TR e e A B
AN, B TR VR T B SR B0 IR IR ) T AR AR e, DT 5 M T g L

T FL A IR RE PR UE AR ) 66 B AE N 0 EE A T S A E R AT, RS R A IAE 2—37 °C BRI &
PR YIRS ol Iy 10—15 G107 ASHIFST 045 5 22 W T M6 BT O AR BTIRAE 9.8 C L) b, B il iR
JEE AT A 25t S e 1 AT B A ) RS SN VI PR R MV A A R X TR A TR R A S B A
A DX, 335 BT IE A A S HEA T A TS X T R e R X, e H SR E S 5.5—13.6 C, K
WX AR AE 0 °C LR [ oA AR5 B XA R % 22 8 L X A7 78 2 4F R + X, AR R AU —4—
-1 CP, AR A E R EEAE 2 C IR, WA A a0 BR Y X s s A1 A4 385 T i
ST WA IR T A2 R B, I 3 5 e ) O A 3 R, 1 R ) IeT e v 0 R DA R A M X Y
Pt e,

FEAE B R IK BT LR 7K Az A ) 038 TG B AR AR — e B 45 B K R I 43 A 5 Wil A A GBI e 3 0 ABLAT
WFFE MY, KIRAAE S ANk 4k ) Xobyal i i) A A A A SR LRSI 2 B X T VA8 1 e OR ) — T ATF
FEF AT R AR AT 56 DR 2R 2B MR O 4 £ K A1 ) K 2 (i T ) A K AR ) i TR K TR
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