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Appendix 1
Limushan and Jianfengling in Hainan Tropical Rainforest National Park
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Appendix 4 List of stream fish species scientific names in Limushan and Jianfengling

GiiEN BT XA e SEdil RIS
Species Latin name Limushan Jianfengling
Ntk 7} Bolitoridae
J P e Balitora kwangsiensis + +
fif ot Cobitidae
SR Cobitis baishagensis + +
Ve itk Misgurnus anguillicaudatus +
K% B e it Paramisgurnus dabryanus +
(PR Cyprinidae
LIRS =) Acrossocheilus iridescens +
B Aphyocypris normalis + +
il Carassius auratus +
filf Cyprinus carpio +
V] ify Hemibarbus medius +
F R/ Microphysogobio kachekensis + +
R T Opsariichthys hainanensis + +
EILSUE Osteochilus salsburyi + +
EAEAS ke Onychostoma lepturum + +
N Puntius semifasciolatus + +
R Pseudohemiculter hainanensis +
gl &) Rasbora steineri + +
RS Squalidus wolterstorffi + +
157 i Parazacco fasciatus +
o) i i iy Rhodeus spinalis +
JER. FH 54 Rhodeus haradai +
RJjmekE Garra orientalis +
K BHRL Nemacheilidae
ESITRAN 3¢ Micronemacheilus pulcher +
T /N % Af Micronemacheilus zispi + +
TR e itk Schistura fasciolatus + +
TG T itk Schistura incerta +
JE R At Gastromyzontidae
163 7 I itk Beaufortia leveretti +
TR LT Liniparhomaloptera giongzhongensis + +
PR 1T R A Plesiomyzon baotingensis +
el Bagridae
TP Hemibagrus hainanensis + +
[ R e Clariidae
B il Clarias fuscus + +
fig 2} Siluridae
R e i Pterocryptis cochinchinensis +

R i) Pterocryptis gilberti +
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Sisoridae

Glyptothorax hainanensis
Synbranchidae

Monopterus albus
Anguillidae

Anguilla japonica
Belontiidae

Macropodus opercularis
Channidae

Channa asiatica

Channa gachua

Channa maculata
Cichlidae

Coptodon zillii

Oreochromis niloticus
Eleotridae

Oxyeleotris marmorata
Gobiidae

Rhinogobius changjiangensis

Rhinogobius duospilus

Rhinogobius giurinus

Rhinogobius leavelli
Mastacembelidae

Mastacembelus armatus
Odontobutidae

Microdous chalmersi
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Appendix 5 Variable selection process for the optimal random forest models of stream fish diversity indices in Limushan
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Pielou 5] FE$5%% Pielou evenness index

27 T A A METRE iRk RRRRE Ak MR iR RRRE A METRE DItk fir R A Ak MATRE DS AER
L2 Candidate briked x TR Explanator briked BR TR Explanator briked S RRR Explanatory prikzs b8 pr
Ste variables Variable % Current % Best y variables  Varjable % % Best y variables  Variable  %Current % Best variables Variable  %Current % Best
p selectio variation historical selection Current historical selectio variation historical selectio variation historical
n variation variation variation n variation n variation
1 HER whn 44.55 44.55 AR whn 4532 4532 Ik whn 57.81 57.81 K whn -4.77 -4.77
2 WFEHE I 46.83 46.83 R I 59.90 59.90 A Bt 56.58 57.81 B Bt -13.42 -4.77
Iyt
3 #ENHESW whn 48.70 48.70 [EEE5]8: whn 69.51 69.51 Rk ik 51.07 57.81 1EOUAE whn 438 438
Bt
4 AR SR il 50.61 50.61 JuN Bt 62.43 69.51 TR A 66.29 66.29 EORVEEEE 4 i 7.22 7.22
Y INEE 4 HorE tt
5 HEEANT @ 50.94 50.94 NSRS Bhick 66.06 69.51 N S 57.84 66.29 W FRBH T 4 Bhidk 4.73 7.22
anaa t t =
6 MA it 48.38 50.94 IS P15 2% Bhidk 68.27 69.51 T GRIE N it 57.43 66.29 VIS NER A wm 9.35 9.35
(G 7 NE] HArE
bt
7 HUREEH ik 48.28 50.94 HGRHE N it 69.22 69.51 I A i 23 it 58.72 66.29 pHH whn 15.19 15.19
i 4 b [EpiA (G 7 NE]
an=a
8 EMHHHLH I 52.43 52.43 SRR it 65.82 69.51 KR Bt 61.69 66.29 T 5 wn 16.91 16.91
st
9 SEHTE kit 52.37 52.43 HRE kit 66.39 69.51 B 5% kit 59.51 66.29 TR, whn 18.15 18.15
Hith 5>
Lt
10 EfRESH kit 52.38 52.43 TEAE, kit 60.53 69.51 K kit 53.74 66.29 e it 12.68 18.15
11 oy it 49.75 52.43 VI NER it 67.83 69.51 TR AN ik 58.21 66.29 RKAEBEE it 16.75 18.15
Lt YWHESH tt
12 WAESW wn 54.21 54.21 IR Bt 64.28 69.51 AR PP Bt 56.20 66.29 S ERIE VR Bt 14.90 18.15
YWHES (G w7 NE] syt
ot
13 K it 52.19 54.21 FEWEH it 63.91 69.51 AR it 60.48 66.29 IS P - it 10.72 18.15
Harbt [i] ME S
14 AR G4 it 53.29 54.21 EERSE kit 66.17 69.51 TKAR T 4y kit 64.88 66.29 B H 2 RE R it 15.52 18.15
AR 4 L t Haork
15 BAEEE W 54.30 54.30 7Kl Bt 62.11 69.51 P STERE I Su 63.92 66.29 AR Bt 9.91 18.15
Iy Ee [EFEA




RSB R, B, URTE, AR, A, e, BOCE, BRUDH, A, BREL (2026) R AT RARIE 5K A [ BT LRI G I VR IRt ST RFAE B T L R e . AR REE, 34, 25374, https://www.biodiversity-
science.net/CN/10.17520/biods.2025374

YR E EHEH Species richness index Shannon-Wiener ¥5%f Shannon-Wiener index Simpson ZAEVEFEHL Simpson diversity index Pielou ¥%)5]E$5%4 Pielou evenness index
w (F3vi e R LHIfERE PR BRARE AR LEfE PikEE BRAE AR LHIfERE  TiskmtE fil PR A AR LAAERE DR AEAR
I Candidate prizS E:d fir ke Explanator prizS P (ZEES Explanator prizS % ZEES Explanatory prizS p:d P
Ste variables Variable % Current % Best y variables  Variable % % Best y variables  Variable  %Current % Best variables Variable ~ %Current % Best
selectio variation historical selection Current historical selectio variation historical selectio variation historical
n variation variation variation n variation n variation
16 /K E Bt 51.52 54.30 FIARTA R Bt 65.91 69.51 LN Bt 63.09 66.29 T ERE N 5 Bt 12.02 18.15
st [Ep 4 e NE R Lt
L
17 AR iE[$ux 50.00 54.30 B Sk R it 67.78 69.51 AR Bkt 55.30 66.29 SR iE[$ux 16.46 18.15
I NEDy
Lk
18 KiEHZE B 53.64 54.30 I 1A 4% Beid 68.73 69.51 feraE B 59.72 66.29 I A1 S e Beid 11.03 18.15
ARy INE] b NER a4
ot
19 bay 5 Bt 54.07 54.30 IS P Bt 63.81 69.51 A& K Bt 62.28 66.29 ANIZEKTHE 5 Bt 13.13 18.15
il AR B [Epi:4 kb
ot
20 AR i 52.31 54.30 pH & i 64.02 69.51 TR i 59.77 66.29 FEARTE SR i 13.41 18.15
fA Horkk
21 BiE SR Beid 53.97 54.30 T 5 it 68.46 69.51 BT G A Beid 62.06 66.29 ERHESH it 13.97 18.15
ME Ly NER
L
22 Ja] B kit 53.58 54.30 AR 2 it 67.47 69.51 SER R kit 58.15 66.29 HENH it 10.62 18.15
i A
23 CERSES Bt 52.56 54.30 by ez Bt 63.76 69.51 e Bt 59.40 66.29 FEW S 4y Bt 14.80 18.15
Lt
24 I P 7% H- it 50.88 54.30 EAHY Bkt 64.03 69.51 ELARVE iE[$ux 64.40 66.29 EELIR IR 5 iE[$ux 12.28 18.15
AR 4 L 54 [Epin:=4
25 KR Bt 51.18 54.30 A& K Bt 64.47 69.51 IS A 0 23 Bt 57.30 66.29 %73 Bt 3.51 18.15
[Ep 4 AR E
syt
26 pH & iE[$ux 51.27 54.30 A E Y iE[$uR 63.02 69.51 pH & Bkt 60.02 66.29 IKIE iE[$ux 9.75 18.15
54
27 KAREFRE it 51.73 54.30 EYPENE] Beid 62.14 69.51 ERES it 57.81 66.29 WAET Bhid 9.07 18.15
it it 54
28 KGN H 4 iE[$ux 46.06 54.30 IKIR kit 66.38 69.51 A EDY Bt 50.82 66.29 AR A Skt it 10.70 18.15
th 54 ME I
29 ey Bt 48.97 54.30 R R Bt 63.41 69.51 FEW A Bt 60.79 66.29 VA o ] A Bt 9.17 18.15
[Ep fa ¥ [Ep
30 EEL IR IR kit 50.52 54.30 KRATEZE kit 66.29 69.51 EELER L Bkt 58.03 66.29 EERS: 8 iE[$ux 8.45 18.15

# Hortt EES




R, RROR, B, YR, B, #FE, ek, BOLE, BUDRK, RBAE, Rl (2026) R R R AR E S0 FE B RE LRSI R B S RE VRS AR AR A B R A R, 34, 25374

https://www.biodiversity-science.net/CN/10.17520/biods.2025374

— A 10.00 Wy 10.00 "
10.00 Ve Ssessccee y ""-.‘ 7, Py [V W
4 .. "
% e 3 9.60 & LN 5 g % 00000500000890000 s eecesosse
ot Y % coesesvesses X & 950 s, ®T 975
@y 950 £ \e g pogl® o
g e \ i ! i g J
5 S 920 18 5 $ g
g #E #2000 2 950
&g 900 §E oo%e e / &g
E 2 g |
& 2 N & ’ &
8.80 \{ ¢ 9.25
8.50 \ 8.50 !
Cl
8.40 9.00
5 10 15 0 25 50 75 100 25 50 75 0.0 0.5 1.0 1.5
b Y NED HR A B SRR AR 43 T HRENEF BRI E 43 H
Percentage of shrubland (%) Percentage of closed evergreen broadleaved forest (%) Percentage of evergreen shrubland (%) Percentage of irrigated cropland (%)
foq 9.36] casassoss
i Y
9.60- = at
E . ."" hae S E sesesee
&/ = \ ® = 9.32
s 5 sosecseces Jm é
@ @
% £ 940 i % £
% 7 oo
] 3
/ R {
& 9.20- i &
9.24
e, /s
.... 00000
25 50 75 0.000 0005 0010 0015  0.020
WHESH EAREE
Percentage of gravels (%) Percentage of marsh (%)

Miske BHHLZERELXYMFEZTERBSHNFHRETBRTENRETE. EERSRRXEEWEFERERGRESE TREEIFFEENIERSOMEER),
BERENAMERT HSEMNE X SHMIERFIITNE, EeNEEEEMAEERSTREES, EMRINZKXEZWE FRIGHE T &L DRI T,
MEmERETT XA MERNEERSHEITEELERENEE L, RIRS MR CRIMEEFRmSRE.

Appendix 6 Partial dependence plots of Limushan stream fish species richness index and explanatory variables in random forest model. Blue dots represent the average predicted values
of the fish diversity index calculated by the random forest model under the original value gradient of the key influencing factor (50 gradient points evenly generated based on the variable’s
actual range); Blue polyline is a trend line connecting all the blue dots, intuitively illustrating the variation trajectory of the fish diversity index along the original gradient of the key
influencing factor; Pink curve is a trend line obtained by smoothing the blue dots using a generalized additive model, reflecting the response pattern of the diversity index to the key
environmental factor.
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Appendix 7 Partial dependence plot of Limushan stream fish Shannon-Wiener diversity index and explanatory
variable in random forest model. For the meaning of the legend, see Appendix 6.
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Appendix 8 Partial dependence plots of Limushan stream fish Pielou evenness index and explanatory variables in random forest model. For the meaning of the legend, see Appendix 6.
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Appendix 9  Variable selection process for the optimal random forest models of stream fish diversity indices in Jianfengling

55, BRIL (2026) T HAHT FIAR ] 20 el B2 B 1) 1R VAU B8 L i ISR T RFAIE B S0 - MR P (i 2. 240 2 B 1, 34, 25374,

PFn s TR Shannon-Wiener % £t 154 Simpson £ FEPEFEEL Pielou $45] E fa 4k
Species richness index Shannon-Wiener diversity index Simpson diversity index Pielou evenness index
N N 3 5 fe N N Vs e e NP Vs e A NP ViES e
g Bopmm TR TR Teent pren R ER S Cepa gmen TR RR s T EE ximr
= Candidate ; % Best Explanatory - % Best Explanatory - % Best Explanatory - % Best
Step . Variable %Current . . . Variable %Current o . Variable %Current . . . Variable %Current . .
variables X L historical variables X C historical variables . L historical variables . L historical
selection variation .. selection variation .. selection variation .. selection variation ..
variation variation variation variation
FRE SR . BT S . BT s . . . .
! A s 6.46 6.46 W E AL @ 34.45 34.45 WL 40 L I 2436 24.36 WEMTT 45 H wm -20.20 -20.20
A3 4 S AN
2 lﬁiﬁﬁﬁ i 13.02 oz MEKEE 44.77 gy VEREE e 31.82 31.82 pH 7w 31.23 31.23
L syt syt
V3 4
3 b NE e wm 14.40 14.40 b NE e it 39.62 44.77 Y NER e Bt 28.67 31.82 ﬁmﬂ;;’;"iw% Bt 13.80 31.23
BAFRR N B ] A 43 TAY TN yi
s N e R Eh e e IS A1 i S i e TR E 5 oo
4 R B R s 16.28 16.28 i it 41.04 44.77 T 43 b Bt 27.76 31.82 b Bt 29.56 31.23
FEWERRHL T 4> . IS P e LR SR e s . e
5 b win 18.18 18.18 R B4 He it 44.02 44.77 % it 2231 31.82 AT H 4 it 25.39 31.23
_ . HIS P19 - . b . ; .
S it . : it : : ik : : ik : :
6 A Bk 18.04 18.18 WHE 43 L it 39.56 44.77 T 43 L i 26.79 31.82 TKIR Bt 24.53 31.23
7 peag i whn 24.72 24.72 pH 1 whn 47.96 47.96 ﬂﬁ?*j)téﬁﬁ it 26.38 31.82 CERS ik 29.76 31.23
S pA TREE 2
8 m%ﬁéﬂﬁﬁ i 27.73 27.73 Fﬁ?ﬁj)ﬁé@ﬁ B 45.44 47.96 pH 8 awm 4251 4251 RAHE B 2427 31.23
8 A7 2
9 HG % Vs 32.68 32.68 ’E’%ﬁéﬁg Bhid 40.41 47.96 BA B 39.13 4251 = {%ﬁmf BE gy 26.59 31.23
10 KR whn 32.84 32.84 R whn 51.43 51.43 R whn 43.99 43.99 fi |7ﬂ7§2[|$u+% it 17.15 31.23
IS P s &t i - e T AR i [ e HARVEEH e , e
11 W it 31.59 32.84 o it 47.33 51.43 P it 39.71 43.99 KPR E 4t ik 29.79 31.23




S B, SRR, R, R, B, #FW, e, BOE, BRYR
https://www.biodiversity-science.net/CN/10.17520/biods.2025374

A

s AN H

55, BRIL (2026) T HAHT FIAR ] 20 el B2 B 1) 1R VAU B8 L i ISR T RFAIE B S0 - MR P (i 2. 240 2 B 1, 34, 25374,

Wi R4

Species richness index

Shannon-Wiener % #1445 %5
Shannon-Wiener diversity index

Simpson % £ F8 %L

Simpson diversity index

Pielou 5] a4

Pielou evenness index

A wagme IR AL T Tk & - £ AL I ik ES AL oy DS ERFEAR
g Bmmm od o R Cepa geen  RE O UER Ceme omees SF R Teaet wean vl
St Candidate VJ\‘. bl e % Best Explanatory Variabl %C % Best Explanatory Vari zl 0% % Best Explanatory Vari ?;1 e % Best
p variables arlab ° 0 prrpnt historical variables anable ° }lrr‘ent historical variables arable ° !Jrr_ent historical variables ariable ° prr_ent historical
selection variation variation selection variation variation selection variation variation selection variation variation
[ 4
12 ?’””%é—}\ﬁﬁ wm 35.68 35.68 iz it 48.34 51.43 KR Bt 42.77 43.99 LS NER e Bt 24.51 31.23
13 Ak ?‘gfgﬁ it 34.59 35.68 K ik 49.11 51.43 7E¥E{j}témg it 35.28 43.99 K ik 24.17 31.23
. s s A . s N s
14 iz it 35.50 35.68 VI SENER it 4551 51.43 o Bt 38.58 43.99 b Bt 12.76 31.23
15 IKIR it 32.47 35.68 TR i 47.73 51.43 BEfHH ik 36.93 43.99 bz M 43 B it 26.39 31.23
YV k A 5Ly A PN
16 {"{Z*Xﬁﬁaﬁ it 34.12 35.68 *j‘”@ﬁ it 4772 51.43 w‘édﬁﬂ,p]// it 40.93 43.99 PR FR B 20 b it 9.32 31.23
tt anza Epaia
., e I e oA E o e gt , e
17 WAH i 33.66 35.68 B Lk i 45.65 51.43 " kit 39.26 43.99 tto s YINER R ik 17.41 31.23
[ s ARAFEEH s - " N "
18 VAR A i 35.31 35.68 Py it 46.40 51.43 B 4L it 38.81 43.99 HAEZR Bt 18.91 31.23
=y /2D TS ik Y73
o A ’Hfﬁﬁ S 37.48 3748 {i&;ﬁﬁ@ﬁ Bt 45.15 51.43 *ﬁf‘ifg Bhid 39.42 43.99 ik it 15.86 3123
B A IR ey
20 B E S B 35.35 37.48 gﬂzﬁgﬁ B 46.55 51.43 %/’Eﬁ[ﬁiﬁ B 37.42 43.99 FAHEA Bl 27.49 31.23
21 EIAE it 33.52 37.48 WA E Bhit 48.18 51.43 IKIR Bt 39.89 43.99 A E Bt 16.28 31.23
22 L 'ﬂ%fﬂﬁw Bt 31.68 37.48 LR Beid 49.23 51.43 i3 B 36.66 43.99 SEAN B 14.38 31.23
= kb
I ey 454
23 ﬁg;ﬂigigﬁ it 31.93 37.48 EfH» it 40.68 51.43 VA e it 37.51 43.99 SRR Eh TR AL it 15.54 31.23
. SR e M . IS P i e . . .
4 Mk Yk 5 S A Wk 35
24 KPR E 4t it 34.39 37.48 F L it 49.56 51.43 WHE 45 b it 35.18 43.99 R ik 6.31 31.23




R, RROR, B, YR, B, #FE, ek, BOLE, BUDRK, RBAE, Rl (2026) R R R AR E S0 FE B RE LRSI R B S RE VRS AR AR A B R A R, 34, 25374
https://www.biodiversity-science.net/CN/10.17520/biods.2025374

Wi R4

Species richness index

Shannon-Wiener % #1445 %5
Shannon-Wiener diversity index

Simpson % Ff 14 $E%L

Simpson diversity index

Pielou 5] a4

Pielou evenness index

wag R uwww RE o e wams DREE o we s JREE 0 xR wmm  URER
i Tk AR i o = fiERERE fil AR B o = R fi AR i o % flRERE f R AR T = e
Candidate . % Best Explanatory - % Best Explanatory i % Best Explanatory F % Best
Step . Variable %Current L . Variable %Current S . Variable %Current L . Variable %Current L
variables X S historical variables . C historical variables . L historical variables . S historical
selection variation .. selection variation .. selection variation .. selection variation ..
variation variation variation variation
TR RN H . IS b1 24 . . . g .
kit . . (30 . . kit . . gt Gy [ Su . .
25 s it 32.41 37.48 T 45 b it 46.85 51.43 ICINER A it 40.17 43.99 VAR A ] A ki 11.61 31.23
26 HEE ik 30.19 37.48 KR ik 40.56 51.43 AR it 34.90 43.99 BAH it 11.91 31.23
" s - s Ytz ML s .
27 T it 33.74 37.48 B it 48.35 51.43 Py it 39.21 43.99 EfBES it 21.33 31.23
28 5 it 30.30 37.48 5 i 44.38 51.43 N Bt 34.74 43.99 BEWEHE T 4 b it 21.91 31.23
29 EfHH» ik 32.53 37.48 Rl ik 41.56 51.43 BAH it 35.64 43.99 Rl it 8.47 31.23
30 pH 1 ik 29.38 37.48 PN Bkid 43.48 51.43 LERSEA i 38.11 43.99 PR it 16.40 31.23
B e gkt 1t
31 Rkl it 30.90 37.48 HER ik 44,01 51.43 Rkl i 33.97 43.99 HOPAERET I A it 10.29 31.23

ot




R, RROR, B, YR, B, #FE, ek, BOLE, BUDRK, RBAE, Rl (2026) R R R AR E S0 FE B RE LRSI R B S RE VRS AR AR A B R A R, 34, 25374
https://www.biodiversity-science.net/CN/10.17520/biods.2025374

LUL RS % L
Species richness index
N N
n =2
> >

E
w
S

MR E R
Species richness index
o N
- -
- <o

N
B
<

|

|

[

{
P |
Koo

1 2 3
WENFH

Percentage of shrubland (%)

1 2 3
FRBHHE 2

Percentage of rainfed cropland (%)

7.00

I
%®
S

W E R
Species richness index
o
(=)
>

6.40

6.20

?‘ a
B n
b S

RhE e B
Species richness index
*
&

B
9
b

B
9
=)

TR ER A
Permanganate index (mg/L)

20

25 30

K
Water temperature (°C)

S o
IS n
S S

MR E B
Species richness index

N

=

6.20

7.0

6.8

6.6

b E B
Species richness index

6.4

- V baad —
fod
r
|
|
|
.
0.0 0.1 0.2 0.3
RS E 4
Percentage of irrigated cropland (%)
/ os
p
K
- %
A |
ey o
Tl L °
0 5 10 15 20 25
HERHENE

Percentage of evergreen shrubland (%)

MiZR10  RIEISERT S R FEERH SN ARMRE R TENRKEE. EfS X RMR6.

Appendix 10 Partial dependence plots of Jianfengling stream fish species richness index and explanatory variables in random forest model. For the meaning of the legend, see Appendix 6.
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in random forest model. For the meaning of the legend, see Appendix 6.



