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Abstract: [ Objective] The changing patterns of plant diversity in the Daging Mountain Nature Reserve in Inner
Mongolia under different environmental factors were analyzed. And the relationship between plant diversity in
mountainous areas and the environment was clarified, in order to provide a scientific basis for the research,
evaluation, protection and comprehensive management of the diversity in mountain ecosystems. [ Methods] The
deep learning algorithm were employed to construct a plant diversity index model, and the model accuracy was
validated. Subsequently, the spatial distribution of plant diversity in Daqing Mountain was predicted, and the
various patterns of plant diversity under different environmental factors were analyzed. [ Results] @O There were a
total of 108 plant species in the study area, belonging to 77 genera and 31 families. The plant diversity on the
shady slopes was greater than that on the sunny slopes. @ The slope had the greatest relative contribution (42 %)
to the Shannon-Wiener index (H’ ), Simpson dominance index (D) and Pielou evenness index (J), followed by
temperature vegetation dryness index (TVDI, 25%) , temperature (17%) , NDVI (8%) and solar radiation
(8%). Temperature and solar radiation had the largest relative contribution to the Margalef richness index (R)
(38%), slope (9%, aspect (8% ), and NDVI (7%). @ The predicted results of H’, D, J, and R all showed
strong agreement with measured values, with mean absoute error (MAE) values of 0.08, 0.03, 0.03, and 0.05,
and mean square error (MSE) values of 0.020, 0.003, 0.002, and 0.004, respectively. Further linear regression
analysis between simulated and observed values in the training set revealed that the R? values for each diversity
index reached 0.86, 0.93, 0.92, and 0.99, respectively. @ The value range of H’, D, J and R in the Daqing
Mountain were 3.87, 0.83, 0.95 and 4.12, respectwely. ©® H’, D, and J were linearly negatively correlated with
slope, TVDI, land surface temperature (LLST) and solar radiation, and linearly positively correlated with NDVTI.
R was linearly negatively correlated with LST, solar radiation and slope, and linearly positively correlated with
aspect and NDVI. Overall, plant diversity was linearly negatively correlated with LST, solar radiation and slope,
and linearly positively correlated with NDVI. [ Conclusion] Deep learning methods can be feasibly used to predict
the spatial distribution of plant diversity in mountainous landforms. This method can deepen our understanding of
the complex relationship between plant diversity and environment.

Keywords: plant diversity; deep learning; environmental factors; Daqing Mountain in Inner Mongolia
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Fig.1 Contribution of environmental factors to spatial distribution of plant diversity indices at study area

®3 MRAXEREREYSHEEERNBEE
Table3 Accuracy of plant diversity index simulated
by model at study area

LT Shannon-  Simpson Pielou 94 Margalef
. i ) ielou 4% -
Ak Wiener e SR () FEE
ST 5 (O DTN < (0°) f5R(R)
MAE 0.08 0.03 0.03 0.05
MSE 0.020 0.003 0.002 0.004

R T B IE PP AL YIRS LA 0 R ) 2 R 2
JW TR 22 2 YN GRS B i R ) 2 FE R 50 S
S AP 22 W B HI s P I T X I e A {5 0L 0
4 At L i 2 P 95 43 17, A O R 9 At 485 78 31 2
SRR EE

Bl 2 7R T R B 2 2] R0 A0 100 A5 0L ) A ) 22
PEFE B 5 SO X He . IR 2a, 2¢, 2e, 2g AT
DL, U SRR 40 55 00 I A 4 % L 45 SR B W45 .
JFH R W g RECR 7y wl ik F) T 0.86,0.93,
0.92,0.99, 33X B 2 T #  19 T% 2 27 > 78U g % A
U b AT HULAE W 22 A M A B0 AR A R A I R LA
5500 A 4 7 kU Bl HL A — B, 2% W AU AR AL 2
BOMAET . 1 2b,2d, 2f, 2h A AL, R 2 3T A |
SR R W) 22 B RO 5 2 DU A A IR o3 A A
S h R A A G R T . X S B TE o i
HH VR B 2% > 455 R B A% (o b 100 0 AR DU AE 9 1 £ A

PEo HLRT O iE BB B 2 ) Oy TR XA ) 2 RE VR
B AT R — S A FE T
2.4 HEY SR E S 0 AR BT 4 4T

P 3 VR A 20 O H WA N 5l IR XK R
W AR XY 2R R oA, B 3ak
Shannon-Wiener 48 # (H ') 25 [a] 4345 T &, BUE YT
Rl 1E 0~3.87 Z Ja] , Horp H B BUE X 1]y 2.32~3.09,
T AR 7 b g A, P o T AR s /s i BO(EL X R R 3.09~
3.87; 1l 3b ky Simpson B 45 £ (D) %3 1] 43 A il il
K, B L B AE 0~0.83 Z fa] , H v D B (E X )
(0.49~0.66) fT 5 K 7 1t 1 AL dR K, BUME X ]
0.66~0.83 JIT (7 i AL IR /1N 5 (8] 3¢ hy Pielou 345 i 5 %k
(723 [8] 43 A $0I0 L, HUO(E 6 72 0~0.95 Z [|), Hirpr g
B X ] 0.19~0.38 i K 1l i B 4w K, UM O~
0.19 fr o 1 AL f /N 5 €] 3d i Margalef 3= & 45 50 (R)
25 (0] 43 A 0 ], OB BRI R O~4.12 Z ], Horh R B
H X 1] (0.82~1.65) ¢ K7 Ll AR K, 0~0.82 1 H
[ERENED NN A8 AN
25 B—REBRFEATLEDYMHESHEEZES

Kl 4 JZ Wt T Shannon-Wiener 8 20 (H ' ) bt B — =
il As AR g R . S5 R RV H 53 TVDI,
LST K BH 48 3 2 2 PE A OC , 5 NDVI &2 2 iE
K. B 5B T Simpson {35 8 5 (D) B . — 2



216

JK A PR T 4R 5 45 &

il A AR L R R . SRR, D 53 % (TVDI,
LST MK B4R 97 B¢, 5 NDVI 2 4 M 1E

*H%O

H' S2il{E

DSIE

JSEIAE

REZJIH

Kl 6 B, Pielou ¥ 5] ¥ 80 () 535 )% . TVDI,
250 A H BETAAE H' S
— H'HE
2.0 ;
1.5+
1.0
0.5+
0 1 L L 1 L L 1 )
10 20 30 40 50 60 70 80
BEAK
Lor o pisscs e DIEHIE

— DFWME

10 20 30 40 50 60 70 80
FEA %

20 o s T s WA
— JTR A

0.2 L L L L L L L y
10 20 30 40 50 60 70 80

R A2
257 g REHLTaRE 0 RZ &

—— RTNME

2.0F

1.5¢

1.0 +

0.5+

10 20 30 40 50 60 70 80
FEA %

LST FK BH 48 5 S22 R A OC , 5 NDVI 2 2 E
. B 78 Margalef £ & IR E(R) 45 R KW R
5 LST K BH 4 5 A3k B 5t 2k M B A ¢, 5 B g A
NDVIZ LM IEF K,

250 b H REFNAL L A A
20+ ?
»=0814x+0.205 o o
g L5t R=086 . .'.'5.4'
=3 .
x 10 . 'f.i“.'"’
@
05} ey
0 . . . . )
0.5 1.0 1.5 2.0 2.5
H' s£iiE
LOr 4 D s AME 5 5 M AA 4 &
0.8 ‘f
(
»=0.918x+0.056 <
g 0.6  R=0.93 o "; .
= -t
Q 0.4r :
0.2 .. b
0 . . . . ,
0.2 0.4 0.6 0.8 1.0
DA
V20 p s S MAE B 52 4 &
1.0 f A
y=0.889x+0.086 °
m 08  R=0.92 Ya % o
= Ve
) e
E o6t e ‘
04 -
[ ]
0.2 s : : : ,
0.4 0.6 0.8 1.0 1.2
JEE A
257 h R#§ # M A 5 52 M {E 8 &
,J
2.0t ,J.o
..
y=0.977x+0.073 e
g 15 R=0.99 ’,
% °8
£ 10} "“'
o
0.5+ ‘_q"
0 1 1 1 1 )
0.5 1.0 1.5 2.0 2.5
R ME

B2 SMIREEBBNEMEEY S HEERERS SNEX L

Fig.2 Comparison between plant diversity index simulated by model prediction and measured value at study area



e R B AR TR A 5T B A L AR ) 22 R 2 T O3 A A SR AL

217

a Shannon—Wienerd§ £

H FE I 1.54-2.32
B 0.00~0.77 [ 2.32~3.09
I 0.77~1.54 [ 3.09~3.87

¢ Pielou) & & 45 4

b Simpsontt # & 45

DA

I 0.00~0.16
[ 0.16~0.33

[ 0.33~0.49
[ 0.49~0.66
[ 0.66~0.83

d Margalef¥ g & 45 %

RFE

JEAE 0 0.38~0.57 I 1.65~2.47
0 20 40km I 0.00~0.19 [ 0.57~0.76 B 0.00~0.82 [ 2.47~3.29
[ 0.19~0.38 [ 0.76~0.95 [ 0.82~1.65 [ 3.29~4.12
B3 ABFTLUBRRIPRIOEY S E S RHN
Fig.3 Predicted spatial distribution of plant diversity in Daqing Mountain Nature Reserve
& 23 a B EER L 23 b MTVDIZ# & 29 c MLSTZ A
ﬁ 2.0F ° ﬁ 2.0r ° ﬁ 2.0r °
s P ® 00 s .. ° [ ] L] s [ ] ° ° (1)
° g0 © ° ° ) °
g ° P ] L) . ° 5 ® so.. G 8 .. PR °
E 1S F Sl ) 8 . ....i. § 1S ==tsel. ... e % ...'. § 15 F o .‘_‘-o $%ge
| o 0gl 0 - | 08 el g® | o 0-8.-.‘"' )
o ¢ HETHOS - e s 3 .8 & K
g 10f o oP T o0 g 101 o . % . s 10 . o ¥
E & y=-0.01x+1.51 ® § =561x42.54 ° o g y=-0.02c+1.67 ¢ o
%05t R=-0.27 @ 05 R=-027 o & 05| FR034 :
[} @
0 5 10 15 20 25 30 0.18 0.20 0.22 0.24 0 10 20 30
W) TVDI LST/°C
Q257 d MNDVIZ# & 297 e MR ffHER
=1 =1
gz 2.0 =120x+048 gm 207 .
8 R=0.39 ° %% °° ° 5 . 8 .
g 15 G, T S 15 -2 ° % : ggﬁfﬂﬂ%
ww 1O ® _.¢® S P e e £ 2
|B 0.3:—.-".':-—0.. |B .3~ ..'..'.‘ ?‘.{:‘o )
o _% " " ot
g 10f 4 dog €0, %y o, §10f o & "3
=] ° L] =) ° °
g = y=-3.8 X 10"x+1.64
©n 0.5} % » 0.5¢ R=-0.40 )
0.3 0.5 0.7 0.9 0 5.0X10° 1.0X10" 1.5X10’
NDVI K PBA4E /(T m?)

4 TFE KX Shannon-Wiener 541 (H')fE 8 — =& T ET LM E

Fig.4 Regularity plot of Shannon-Wiener index (H') variation with single control variable at study area

3 0w

A L2 TR HE 2 1 )7 sk B T 15 A7 1
1R (547 1K M0 22 BE W 1 2 16 40 A, O X452 780 1
FESEAT T B0 L IR I 40 0 T R0 2 8 25 [ 4 A 5
R TR,

LG R VR 2 2 7 vk RE WS R BN B 5¢ X
HEA 2 RE PR 25 18] 50 A . 5 B0 9 2 R FH ] BRI 2%
W43 B7 7 2 FR TR 100 22 B 4 25 ) 43 A 15 5 85 T T 10
S B R FRHE I 22 I 78 78 47 78 5 4% 19 4 1 AR

FH AR 5 2 PR S R ME L 5 4348 7 L P AE QB o A
P2 N AR 4R £ I Il U5 A5 A0 B T BT R ) &
FEVES BTN F I A2 0 RAFFIE . TR B2 2% ) ik iR
LA KA AF 2 1 il S R ) L BB i AR B 2 R IR
BER A, SCHUAE W) 22 FE A 43 A0 10 5 R RE R T . AE L
TR I0 UE B B, 45 AH W) 22 FE PR s B0 8103 4 % eR Y
7R 25 (MSED Fl 3 35 46 % % 22 (MAE) #) 4b T 42 ik
7K *F . Shannon-Wiener 8§ %t (H') /) MAE 4 0.08,
MSE 4 0.020; Simpson 1 # J& #§ % (D) ) MAE 4
0.03,MSE 2} 0.003; Pielou ¥ 5] JE 8 50 (D i) MAE Ky



218

JK A PR T 4R

45 %

0.03, MSE & 0.002; Margalef F= & J 48 ¥ (R)
MAE 2 0.005,MSE } 0.004.

X B2 SR SR R AR Y A ) 2 RS RS
S R LI A v BE W G, BOA R B HEA P . 7E A
TR 2 ) BORLEE i A DR 09 45 SR 1 | Be0)2 5 a5

B0 10 P LA B N G5 U 50 3 A 2 X A8 TR 3 R AT T
BLROW o 4R R R B R R AR BF T A A TR T R
R B ok B 85 DY 5 2 AT AR TR 0 M O G
AR B A AR T B A i — P AR T TR
BEALRTE

Loy a MM AEZHR 1O b MTVDIZ A 107 ¢ MLSTZE b
8 8 8
& osf . %03 s & ogf °° . & oosl * o %
® | ° _:,“__,__._._. _____ o - S I ° ....._:_o___‘.......'_' o - S I % .z.;‘r °
R 06| o g 0o ® R 06} e° oo ¥ & o6l - A
dé ] °® ¢ g:: P . S :§ ° u. ¢
8 [ ] 8 [ ] 8 [ )
& 0.4 =-0.000 48x-+0.665 31 & 0.4+ y=-0.35x+0.74 & 0.4+ )= 0.002x+0.696
= R=-0.02 = R=-0.04 = £=-0.08
wn wn 5]
0.2 T — 0.2 - A e 0.2 ' MR
0 5 10 15 20 25 30 0.18 0.20 0.22 0.24 10 20 30
YR ) TVDI LST/°C
_ Loy d MNDVIE 4 107 e MK A fs 4 T
) !
® 081 Y S 0 . o8¢ R oo o B
g o o8¥° ‘. ® ...00 % o 4
i o 300N it N ey, O B o DHIIME
B 0.6 %a--eVtg 00 R 0.6} . 1 38 0000 e LA i
£ e % e s ° °%
5 o ©° ° 5 e * ©
a 0.4} »=0.31x+0.47 & 0.4+ y=-7.4X 10°x+0.73
.UEJ R=0.21 E R=-0.18
0.2 - ‘ ; 0.2 : : S
0.3 0.5 0.7 0.9 0 5.0X10° 1.0X10" 1.5X10
NDVI RS/ - m?)
E5 WEKXSimpsonABEIEH(D)HEE—HZHTETHHAE
Fig.5 Regularity plot of variation of Simpson dominance index (D) with single control variable at study area
= L2r a MW B T A - L2 ¢ b MTVDIZR 12 ¢ MLSTZ AL
g y=-0.00091x+0.831 32 g y=-0.88x+1.01 g y=-0.002 7x+0.868 5
| oo R00S . ° ® o) R=02 o m 1ol R=013 i .
-t LX) o'o. £ ®e & X Eiid ® o i...
n ° e o‘vﬁgﬂ e v o0 0®0® '."s'*' n ° o 08°Fage o
£ 081} """.%."o----o-.o--ro ------- Q. £ ogl T = ...o.o...‘. " ogl T v:f."'
E : . ." % A ° e e § : .:. ® "l!. E ’ ° :.".‘ S.
£ ° . e °® E o © ° ., 'E ®e °
0.6} . .. 0.6 o ¢ ‘ 06F o © 0
[ X J o L) [ ] [ ]
0 5 10 15 20 25 30 0.18 0.20 0.22 0.24 10 20 30
BRI ) TVDI LST/°C
i d BNDVIE R 12 e MK 8484 % 4L
=1 $=0.22x+0.68 =1 y=-4.1X10"x+0.82
f& ia|l &0l . " ié 1.0} R=001 .
° )
oy Fd ....:;.‘. ..-. = D) .. .. ...‘..q. o JTIMAE
v ° N L w Y SR $ e e 2R M0 & il 2k
0.8} ol 0@ "2 0.8 i .‘ *e g
3 o %o .Q‘. 3 ®e .. ®ee
T.ﬁ ¢ %, E’ o ° ® °
-y -9 °
0.6 ° . 0.6} . o
[} [ ] [ ] [ ]
0.3 0.5 0.7 0.9 0 5.0X10° 1.0X10" 1.5X10
NDVI K PHAE /(T + m?)
E6 WEXPieloutSEHEH(J)HEE—ZHTETHNE

Fig.6 Regularity plot of Pielou evenness index(J) variation with single control variable at study area



&
o~
&

HE A R A ) B 0 Ll AT ) 22 R s [ 43 A R JR RS 219

3r a MILST% 4b 31

R=-0.30

R E(R)
B $8 Bu(R)

=
==
=
==

$=-0.02x+1.71
R=-0.21

MargalefF
Margalef#:

b Mk A% 4 T AL 37
y=-4.5X10"x+1.77

—0.02x+1.61  © MR E A
Re021

B H®R)

&
==

Margalefs:

10 20 30
LST/C
37 d M & E A 3r

y=0.00016x+1.318
R=0.032

R=0.27

S0
(3]

B B®)
[\

=
==}
=4
==

Margalef=F
Margalef#:

0

y=1.38x+0.49

5.0X10° 1.0X10" 1.5X10’ 5 10 15 20 25 30
K PH4E 5T/« m?®)

e MAINDVIZE 4L

RTHAE
'''' Al G i 2

1A

0 100 200 300 400 0.3 0.5

0.7 0.9

NDVI

B7 BRKX Margalef FEEEH(R)ERE—IZFHTETUNR

Fig.7 Regularity of Margalef richness index (R) with single control variables at study area

2 1k R AF AR 1 07 1, 45 R 2 B R K LAY
ZREVEZS R 0 A 1) EZE B AT LST K PH 48 5
e BE TVDI, NDVI#YE ) . H oo, 5% 06 Shannon-
Wiener #§ 0 (H ') . Simpson It # & $5 % (D) il Pielou
Y50 B 8 (D e K B B X 5 I A 1
WA R — B, AWEoE R W 5 A4 Wb 2 0 1
16 B0 3 1M 56 L 31X 5 Rose 25 5 IF 9 45 5 — 3.
Dl P T A 5 R AR B A B8 G UK 43 AN A 4 5% 43 0F T B )
Hoor A M 2 v o Bl G SR R 3G, b R AR T R
ThoE T A R B 3R 5] R K IR AR
GBI o WA Y RE 1 N4 S B0 3 2 OK B AR
ISP T RRBE O, T 0 R 2R R AR T R K 4y
TN SR S s AR RN EA N 4 RE BN
1 Je s 1) 4y A 452, AT X A 9 22 4 19 0% 1 5
Y F5 = AR S . S Margalef 32 & B 15 B0 (R) Y B
WY PRS2 R AR F 5 3R B B IR T L 4
T Z REMERR B B T RS, S S S [ I 9T 45
SRR o I B s B 2R UK I SR AL, DT R
A W)oK 43 T30, B A T 22 e A ) Y 2 R
PE o BR UL Z A0 R Y AR R 2 5w A A 22 TR] Y S
et T AR AR R IR B AR . K PH R G R R
M) L 40 22 B P 43 A (1% T L DR, KB 4 S e R
T W) 22 B 48 B8 /N o 32 PR kg oK BH B S5 3 A 5 i)
ek 5 Of 4 A A0 22 R 1Y 43 AR, R B B A e R R
T R, AR HOR AR, S K > A
1 2 FEMEFE BOBAIR , R Z 8k . TVDLZ %R HHEE

K Y T EEHE AR, &2 K BH R S R R ROA R 2 R Y
HFEF S, AR, TVDISH Y Z v TR 5L
B R, XN TVDIE A, 1 5808 )
fiK, TR R B, X 52 FE R G R 8.
3B 1) 2 L T A ) A A A B S, DT () 42 5 i
FEHL A BN 3 K X R ) 2 R A A A S 7
S, ARG R B A ) BEVR R 2R K
B3 3k AT #E J2 i 1 BH 3 B9 06 BE i B K TR
TR ZER LR, SR SRR D T
BF3BE 11 -1 SRR B v, DT 3 0 PH 33 2 AR R 311K
I AN [R5 TR 5 K LA ) 0 ol 2 A P 2 ) 3
Aii (9 2 ZR AT A, B — IR IR 7 5 R W) 22 R (G A Sk
BN X RESE P A ZRE MR 25 )3 AT 2 LST K
PH AR 5 BB\ TVDILND VRIS ] ¢ 3 6] 52 i, 1 52
B — PRI PR 0 R e IR R B G T R PRk 4% A 85 A
T X ) 22 1 8 ] AT 1) TR = AR T
i LT Y R R 2 R T
T R RN Ry 36 8l 45 22 F R 3R i ) 5, HL G sk
R 2 0] A AH B VR A5 A ) 22 R 1 2 ) 4 A L
A—EMEmERE. FEUAENTR T, HEL
L TCAR 43 B B I U5 P 43 B 5 vk TR R A BT A ) 2 R
PEZS o0 SR F I C R o WA SCis T IR
S o RS a A A S M R A AR IR R £ R T R
it 552 FF 9 KPR 25 (] H00H0E 12, S B v kG R KO R
(1) ) 22 P 22 ) 4 A TN o A 5 2 B O 1 A U
Ll b A ) 22 RE M 2 8] o0 A B AT AT AT . Bl 2% 2 Al



220 pi s U E SR

o545 %

TRBE 2 A FOR AR S B B 5L AN A  Z AE4E
5 A SR T AR ROR SO . X SRR R
2R BT TEVE RE ARG B2 L 3 T e gt
Tiko XTIk T AR ZREME SR N T E R
TR AT ST, S oK R AH G AU B2 i 1 B S 5 O )
A B T8 R 2R I A ) ZREVE TR ORPL . SR, %
TiEATIAFAE— 2 19 JR R A

AT R B A Y 22 R T R0 R T S i
FEASEE O 754>, B SRR b 08 9 450 4 T W 5 1 BIF 5T
DX i A5 AR B 2R R0 (H KR A X 8D o X T HL R
5 ) RGP 2 2] BRI &, B A 50 38 il A B
TR B AIVERE S PR E . AN Y Z RS
PRI A B AR B AL 8O S 2% AR B A A
T R SRR A i T R A R S (R R
14 73 5 5 5 M R A RO A7 A 22 5, ) RE = B
GRS LM EZ B B —E W 2E . JFH BT
WA 1 R BUME JBE LA K BF 58 0K 7 (9 SRy BR A, 9F R X A
A e AT AT

4 &

AR SCHF IR T B0 A ) FH R 2 2] SR A
PUFC T KA (LAY 2 FEVE B 23 18] 50 A, IF o0 BT 45 28
BN F 5HY 2Bk i R o

(D WrgE X I 108 Frityy , g 31877 )& , LA
R GRE R RUOR AR BME Y N £ IR Y
FlECR T BASE T AR B WA B2 o Ak 15, B3
MW 22 R B 3 K T BR Y .

(2) 3 3 P 58 W) AR 7 52 55 % B, 3% BE X6 Shannon-
Wiener 48 £ (H') . Simpson I # & & % (D) il Pielou
¥ 57 B 48 0 (D W AE 6 BT ek B R (42200, ok
TVDI(25%) i B (17 %) . NDVI(8% ) F1 K FH 48 5F
(8%, it ik e A% (49 2 5 4K (OO AN 3 18] COO X 1 5 L %
A BH 58 5 % Margalef 2 & Ji 38 %0 (RO A % 53 #ik )i
AR (38%) , HIUR B B (9%) B 15] (8%) Al NDVI
(7%), stk F KA S TVDICO AR (O K 1.

(3) 5 56 F 25 3 P 7R, Shannon-Wiener 4§ X
(H" Simpson flt & $5 50 (D) Pielou ¥ 4] FEF8 5()
F1 Margalefl = & FE 38 50 (R A TN 285 SR 19 5 S0
BE WA, e 1m]05 458 2 pR B OF- 328 4 X % 252 (MAED 43
54 0.08,0.03,0.03,0.05, ¥ 77 % 22 (MSE) 4 1k
0.020,0.003,0.002,0.004, # — 3 53 Il 25 45 455 0l
1B 5 00 I {5 0 28 8103 43 B 26 B, 4% 22 R 1 48 B0
eE R BU(RD 4y ik 5] 0.86,0.93,0.92,0.99, XLk
B 70 47 U B R 2 > AR R A% (o il 000 A5 UL A
Y 2Rt . b mT WL, 38 R 2 ) 5 B M
Z AR TR B AT B B — s B T SR

(4) 38 3 R B2 2 2 5 AT AR R 55 LA )
% FEVE Y 25 18] 4 A, Shannon-Wiener 48 %8 (H') |
Simpson ff # B #8 £ (D) | Pielou 4 2] J& #§ 2 (D) |
Margalef 3= & B 5 50 CR) () BUIE Y Bl 4393l >~ 0~3.87,
0~0.83,0~0.95,0~4.12,

(5) Shannon-Wiener 4§ %t (H') | Simpson {ff #
FEECD) M Pielou 2] AR R (D S E  TVDILST
AR B 0 2 5 2k B RH OC , 5 ND VI &2 20 R IEAH G .
Margalel & EFHEE(R) 5 LST K [H#8 4 F1 b | 2
ARG, 53 m A ND VT 2 2 1 A5G .

2 % 3Lk (References)

(1] HF B/ shife o, 4 BR8P X0 1l 79 oK 055 1l it 2

AR ALY T 2 A P b HE D RE 2 AR MR RS2 e [J]. PG AL
%% 4, 2017,37(5):992-1003.
Tian Ping, Cheng Xiaoqin, Han Hairong, et al. Effect of
environment factors on species diversity and functional
diversity of the typical forests of Taiyue Mountain
Shanxi, China [J]. Acta Botanica Boreali-Occidentalia
Sinica, 2017,37(5):992-1003.

(2] ucr, 22 R0, Bk o, 45 R MCA 3 0 1L X R o A

Yy DB 22 RE MR ER BT D 1 A5 e g G BRIF SR [T ). AR A
2F4,2021,41(11) :4484-4492.
Pan Yuanfang, Li Jiaofeng, Yao Yuping, et al. Changes
in plant functional diversity and environmental factors of
Cyclobalanopsis glauca community in response to slope
gradient in karst hills, Guilin [J]. Acta Ecologica Sinica,
2021,41(11):4484-4492.

[3] MR, ARG, WA, % IR 2 MM RE TUAR XS

i € R TR VR R YRR sZ i [T]. AR A AR, 2016, 36
(6):1547-1558.
Yao Tianhua, Zhu Zhihong, Li Yingnian, et al. Effects
offunctional diversity and functional redundancy on the
community stability of an alpine meadow [J]. Acta Eco-
logica Sinica, 2016,36(6):1547-1558.

[4] Naeem S, Thompson L J, Lawler S P, et al. Declining
biodiversity can alter the performance of ecosystems [J].
Nature, 1994,368(6473):734-737.

[5] #&m, 2ot BRidom, 4 NSl iaal A A

T2 bEtE R R R (1] £ Z M1k, 2017,25(12)
1303-1312.
Yang Chongyao, Li Engui, Chen Huiying, et al. Biodi-
versity of natural vegetation and influencing factors in
western Inner Mongolia [J]. Biodiversity Science, 2017,
25(12):1303-1312.

[6] Korner C, Spehn E M. Mountain biodiversity: A global
assessment [J]. Mountain Biodiversity : A Global Assess-
ment, 2019:1-350.

[7] Rahbek C, Borregaard M K, Antonelli A, et al. Building

mountain biodiversity: Geological and evolutionary pro-



Fal HE A R A ) B 0 Ll AT ) 22 R s [ 43 A R JR RS

il

221

[9]

[14]

[15]

cesses [ J]. Science, 2019,365(6458):1114-1119.
Bai Jiaye, Shangguan Tieliang, Guo Donggang. Multi-
dimensional diversity patterns of the subalpine meadow
on Heyeping Peak, Luya Mountain, Shanxi Province,
China [J]. Community Ecology, 2019,20(2) :194-204.
PIEAR AR, w55 AN ROT JRUIE S AR ) R £ R
PE B FR BT RS B 4 A6 A% R KB T D) AR SR,
2023,43(1):339-351.
Liang Daosheng, Mu Changcheng, Gao Xu, et al. Envi-
ronmental gradient distribution patterns of wetland plant
community diversity and controlling factors in Songnen
Plain [J]. Acta Ecologica Sinica, 2023,43(1):339-351.
e 0e WA A R, 45 P L B A8 T AR PR 9 ) o
Z R S PR A R (T ] mt bRl R 2 2 i C AR B
220D ,2020,44(6) :48-54.
Pan Tingting, Chen Lin, Yang Guodong, et al. Species
diversity of communities and environmental interpreta-
tion of the suburban forest in Northern Nanjing [J].
Journal of Nanjing Forestry University (Natural Sci-
ences Edition), 2020,44(6) :48-54.
e BLIR - ik IR 2 SRR - B RING IR K SE AR I - 5ok
S BE AT ALY 2 AR R A S B
MR I] TR XIS EREE,2023,37(8) : 137-144.
Tumur Anwar, Ilghar Winira, Sulayman Mamtimin.
Diversity and distribution of bryophytes and their rela-
tionship with environmental factors in Urumqi [J]. Jour-
nal of Arid Land Resources and Environment, 2023, 37
(8):137-144.
WRAE 5%, ol T . 1L 74 G L i 1) A P T 9 0 D 2 R
PELSG PR SC R AT - 1. 5 BE 2 ) BRI R 2 B A
TEHLLI]. L5 PR AR W28 4, 2000, 6(5) : 406-411.
Chen Tinggui, Zhang Jintun. Plant species diversity of
Shenweigou in guandi mountains (Shanxi, China) : 1.
richness, evenness and diversity indexes [J]. Chinese
Journal of Applied and Environmental Biology, 2000, 6
(5):406-411.
BEAEAE W, E R B — BT A B RS B A ) T
7% « ZHAE S BRI R A e S IR 7 1 5E &
[T]. 2Rl CA AR BE 4RO, 2010,46(3) £ 73-79.
Nie Yingying, Li Xin’ e, Wang Gang. Variation mode
of a diversity and B diversity of plant community of dif-
ferent habitat gradients from south-facing slope to north-
facing slope and its relation with different environmental
factors [ J]. Journal of Lanzhou University (Natural Sci-
ences), 2010,46(3):73-79.
Veceta M, Divisek J, Lenoir J, et al. Alpha diversity of
vascular plants in European forests [J]. Journal of Bio-
geography, 2019,46(9):1919-1935.
Chang Geba Jisung. Biodiversity estimation by environ-
ment drivers using machine/deep learning for ecological

management [J]. Ecological Informatics, 2023, 78:

[17]

[21]

[22]

102319.
Cai Lirong, Kreft H, Taylor A, et al. Global models
and predictions of plant diversity based on advanced
machine learning techniques [J]. New Phytologist,
2023,237(4):1432-1445.

TRIRB, BFA, 2 KA A A I T X A 52l R L
TR N TR S IR A 5 i [T ] AL ARl R 2 2 4
2022,50(11):72-77.

Hao Chenyang, Ma Xiuzhi, Li Changsheng, et al. Effects
of short-term warming on soil respiration of Pinus tabulae-
Jormis plantation in Daqingshan Mountains [J]. Journal
of Northeast Forestry University, 2022,50(11):72-77.
B e, R TR R P T R R XA P
i B I 25 AR A K I oy S e [T ] AR 3244, 2021,
41(3):1158-1167.

Yin Duoduo,

changes of vegetation coverage and its topographic dif-

Wang Yanhui. Temporal and spatial

ferentiation in temperate continental semi-arid monsoon
climate region [J]. Acta Ecologica Sinica, 2021,41(3):
1158-1167.

E IRV WS, IR - LKA BT LRV R A
BT 5 2 ] SRS 43 A B4 R A IR 1r BRI LA B b
= HRHILT] TR X AT, 2014,32(5) 1 187-191.
Yusupujiang Aimaiti, Yusufu Maimaiti, Alimujiang
kasimu. Cotton planted areas extraction based on the
CART analysis: Taking three Counties (Kuqa, Xinha
and Shaya) as examples [J]. Agricultural Research in
the Arid Areas, 2014,32(5):187-191.

B X R B JT R, A A IS -0 LTI AN TR A=
BT VR W R AL b e R E (T ]. e 4, 2021,
293 T 1):146-155.

Lyu Ting, Liu Yuping, Kang Junhua, et al. Studies on
composition and diversity of species based on different
habitats along the Delingha-Hala Lake [J]. Acta Agres-
tia Sinica, 2021,29(Suppl.1):146-155.

B B ORI R A A W e X AR 2R S
RGN RE N IO AR B A BT [T B4 24, 2023, 31
(5>:1490-1500.

Wei Jiaqi, Zheng Cheng, Cui Mengying, et al. Analy-
sis on the relationship between biodiversity and ecosys-
tem function in loess hilly region [J]. Acta Agrestia
Sinica, 2023,31(5):1490-1500.

LA X ARG AR - R I, A HT R R
T 28 20 9K AR 4 DX B AL ) T o 2R S R B N A
[J]. TR X BER 5 35T, 2023, 37(4) : 146-152.

Wang Pengjun, Liu Yongying, Jiayina Permanhan, et
al. Ecological types and composition of bryophyte com-
munities in the Barluk Mountain National Nature

Reserve, Xinjiang [J]. Journal of Arid Land Resources
and Environment, 2023,37(4):146-152.

(F# %371 70)



