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Predicted Distribution Patterns and Spatial Shifts of the Endemic Species
Artemisia dalai-lamae under Climate Change

HE Wei, FANG Qiang-en’, SHAN Lin-gian, WANG Tong, WANG Zhen
(College of Prataculture, Gansu Agricultural University/Key Laboratory of Prataculture Ecosystem of Ministry of Education/China-US

Research Center for Sustainable Development of Grassland Animal Husbandry, Lanzhou, Gausu Province 730070, China)

Abstract: To investigate the responses of distribution patterns of the endemic species Artemisia dalai-lamae in
China to future climate change, this study utilized a parameter-optimized MaxEnt model with specimen data and
environmental variables. The distribution patterns and centroid shifts of A. dalai-lamae under current and
future (2021—2060) climate scenarios across three representative pathways were predicted. The results indi-
cate that when the Regularization Multiplier (RM) was set to 3 and the Feature Combination (FC) configured
as linear, quadratic and hinge (LQH), the model achieved the lowest complexity and overfitting while maintain-
ing high predictive accuracy. The primary environmental factors influencing the distribution of A. dalai-lamae
were elevation, annual precipitation, precipitation of warmest quarter, and annual mean temperature. Under
current climate conditions, the suitable habitat area for A. dalai-lamae spans 122. 93X 10" km?, with optimal
distribution concentrated between the eastern sections of the Qilian and Kunlun Mountains. Under future cli-
mate scenarios, the suitable habitat area is projected to significantly decrease (with a maximum reduction of
43.2%) , and the distribution centroid shows a northwestward shift toward higher latitudes and elevations.
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These findings suggest that future climate warming poses a severe threat to the survival of A. dalai-lamae.
Key words: MaxEnt model; Climate change ; Suitable distribution area; Artemisia dalai-lamae ; Endemic species
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Fig. 1 Distribution of Artemisia dalai-lamae sampling points
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Table 1 Environmental factors involved in model construction and their contribution rates
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Fig.4 The response curve of Artemisia dalai-lamae existence probability and main environmental factors
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Table 3 Suitable area of Artemisia dalai-lamae under current and future climatic conditions B/ : X 10" km?
W30 Period %'(‘ﬁﬁﬁﬂ‘%H 2021—2040 2041—2060

Current SSP126 SSP370 SSP585 SSP126 SSP370 SSP585

JEiE 4 X Non suitable area 839.56 882.53 882.68 878.30 884.96 883.53 892.68

%3 4 X Low suitable area 81.18 49.23 50.69 49.71 50.17 47.92 43.41

& 4 [X Middle suitable area 25.85 22.20 21.53 24.39 20.82 22.31 19.55
i 2 X High suitable area 15.90 8.53 7.59 10.10 6.54 8.73 6.85

JBE A4 X Total suitable area 122.93 79.96 79.81 84.19 77.53 78.96 69.81
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Fig. 6 Prediction of suitable areas of Artemisia dalai-lamae under different climatic conditions in the future
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Table 4 Spatial changes of Artemisia dalai-lamae suitable area under different climatic conditions in the future
e T Area/ >} 10" km?* A5 {3 Change rate/ %
IRTE = J\
st S sz P g e
nyil Climatic gk xk('ﬁﬁﬁuEUﬁH?H}tp e e e 14t<'ﬁﬁﬁuﬁllyﬁﬂt@
Period . . Change(Compared with . Change(Compared with
scenario  Increased Lost  Retain . Increased Lost Retain .
current period) current period)
2021—2040  SSP126 5.90 48.53  72.73 —42.63 4.80 39.48 59.16 —34.68
SSP370 6.38 48.97 72.73 —42.59 5.19 39.83 59.16 —34.65
SSP585 8.09 46.47 74.79 —38.38 6.58 37.80 60.84 —31.22
2041—2060 SSP126 6.78 51.83 69.43 —45.05 5.52 42.16 56.48 —36.65
SSP370 9.21 52.82 68.43 —43.61 7.49 42.97 55.66 —35.47
SSP585 7.61 60.50  60.75 —52.89 6.19 49.21 49.42 —43.02
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Fig. 7 Spatial pattern changes of suitable areas of Artemisia dalai-lamae under different climate scenarios in the future
T 2060 ——SSP126 ZARH TARRRAE M 28 F 1 B AUC (8 2 47 PP A5,
. —— SSP370 - e v N N P
374k —— SSP585 AUC M 5 BRI TRE BE 2 IEAR DG . R0, IR 2
WFFEAE T AR H Bl 1 23 A i 388 5l BN S 5L
z 373t 2021-2040 BB X 7 5 5 BOBURL G DL, DA I
3 .
i SERLIAERPE L S T R ) AR A R Y R T
372} A
R B0 S A 0 R RS AL DL 5T —
5 37.1 F2041-2060 JBEAE T REF H B9 ENMeval £, X RM #l FC #£17
2021-2040 S Vi
oAk, 105 Fe e Z 5020 & L T 4 T 30000 45 2R i) o
370 F N
o — Bk flan, R A ST R W] A IRE FC
[ 2
6.9 ! ! . . Current , LQH H RM K 2.5 0}, 3 & 3] #ii (Solanum rostra-
' 94 95 9 97 98 , \ - ; y; il 25
QXJ‘F Longitude/oE tum) Yj__‘: ':P [iil jb ﬁzz tﬁ[ X%& G5l E/J i‘t{_j; IE ﬁ %ﬁ‘ }ﬁ ‘U\J 5‘& %
=
HS URMMARSEEHTABEERNROTH el H AUCHIK 21 0. 868, f£ T BN S HCT iy B
Fig.8 Change of centroid in suitable area of Artemisia ML b, TS MR EH, M FCH
dalai-lamae under current and future climatic conditions LQ,RM & 5 0. 58, AR 8 I ( Fusarium circina-
tum) WY 53 A T AUC (B R 0. 928, 8 THAOASECR
SLA . N N
3 Wit {1y AUC {88 7% th T 3 1 500 o 0 . A 5

3.1 e MaxEntiEBI ) AR E

E

A R AL

MaxEnt #5845 £ H R4 9 38 07 1k AES 8 1
ENIRURIIES € 58 TN RON 3k 5 ) NP OE 7/ S
TR RO JEE G 36 T S a4 R Y

FH AT A 53 A mi R0 10/\%%%% XF oK A 4 N
FEL PN B 43 A 2647 7 S80I, [) 15F 3 3ok ENMeval 4 %] 45
B SR thitb. 48R B, Y RM=3 H FC=
LQH i}, Delta. AICc {2} 0, 3% B I B 452 7Y (1% 33 421
BB R AR AR BE R ) AUC - 3518 4 0. 982 1



226 B

S 34 4

TEOAZSECT 19 AUC F BB (0. 978) , 15 I Fit ] 2%
R &L TR BEFE R W], Y RM B TE 2~4
Z ] B A5 A g Fe A 5 7E FC s i 43 BeRRAE (HD
AL G A T AR ) o A M kB R B S A F 5
g5 — 8, F — 20 CRE T AR WE ARG AT R M R M
.
3.2 ¥MAXESFHHWESHERF
3 2k XoF DI A A R AR UL A5 3] 1Y B B DA BT
R 2B 5 BT LA K (ELED 4R %) [ K &
(Bioy,) B 2= F 7K it (Bioye) Lh K 4F 5F 3 i (Bio))
SR TR K Y T B o ok b B A A A 3 PR B UK B
PRI~ o T & R e B, K v 3 A K B T 4 L
2046.59~3529.76 m, 4 ¥ B K & K 168.70~
376.77 mm, Fx i HAY AR KR E 8 0. 09~5.87°C
TEY AT AR ST K 0w B A AR R R A
T AR L M R X 5D o 2 X A Sy 5
T f T 5 A T R S 2500~4500 m; A R
JK I B F E 200~400 mm 2 7] 5 4F 35
M8, — MAE—2~4CZ " % X 35 58 FR AR
A5 BIF 5 FI0IN 1) K T A PR A e FE DR, i — 2P
B E T P00 45 SR AT SE

AL 00 05 A 43 AT DXCRRAIE S AR b T S5 0 5% [
TLE A VE R 5 R A S e T A 0 %o A 45 1) 3
I W) R o AS B9 R B T AR R S R K A A 1 3
S 2 — o i R A T AR 3 s e oK s
MIAEERESR . X — B4 0T i 51 408 % il K
S5 R 1 U IR R 4252 oK s i A KA G
VA b X R AR O IR B R A R L LR K AR X B = 5 T
I VA b DX I K T il A I I ' BEAS 2 Y (]
B, PR oK AR W R K T 3500 m B Bl 7 VAR T
i, AR TR BRI . AT AR K A R T K s i B )
A b R 16 53 — SCBE P T, 3K 5 R AR 2t (AL
tanacetifolia) T 9 WF 58 45 2R — B, AR KM,
DK A E R 238 X0 A 18 5 K St 1 ) 7 S B B 0 A
Jay CHEL 4, 3R W B 7K dt ok 8 sl AR 3 25 S 30 A A
LT B X — G nT DL AR B A 25 2 A i R
b iR K 2 T B K B, B AR R R A
Tl AL 400 W TR AR T RTS8 3 WROMAC 5 1 oA 7 AN ) 2 5 | ke
KA BRGSO B 2B A ) AR
K A T A R 4R K B A Y R
Bl X 58 %GV BUE (A ordosica) W5
g —F ., MPREY K SREEZRAEREN

LHAEM, & R R AR K S 0. TR
26 S 3k R 22 X R 7 A 22 V2 UKD 0 TR R - e i
i0 2> T FOE Y A8 B A TR 3 K 2 R R
TE AR S 15 B0 T 400 ok A A 2 R R A AR L P 3 U
FTRET R E R HE A A KA

TEARFRAMRALAT 5T, B 25 2R R K i
o JRE T R AR SR ATS A v R AR AR I L R IX
T BCAR S RGBS o0 A1 A Js o DT Al T
JK SR E AR HT L T 2R AR I L R XY A 2 R
AR A A SR AR A AR M T A A7 =S ], o K
A A7 A5 T AR SRR AR AF . B IR IX R B
52 7 KRG W o 7 AR T 3 2, AR R T B O T
M AEL o T A IX e K AT 8 R SR TR O T
I 1 5 P 22 B A R AL, BE % 9 12 K 8 X UK
1 75 5K 5 HLUC, 2% DX 4 S 2l — 2~4°C, Bl
ARSI , 2% b DX RE A% D R 4R (I I i R A
4 22 fr 3 5 e A, 3% DX 38 PN I K 2R RS K RO AT
AL A AE ) B 3t 22 o 1 K o IR i AT L o 3 )
Tl it b 8 2% 1 2 D R v X 9 A 4 2
KaE B A SR E .

3.3 SEZTHUTAREHESHARONIRER
JoT O 48 B 2 WA A i b 3 b R AR A2 AR
AT 5 R O 1Y 22 A6 BE 98 S e 1y b k) B4 455 78 A1 1Y
Mg 7 07 T A L 4 R W 174 ) 2 R R R A ) 2 R b
Bl A T 4 AR . R AR T
Yy b 23 1) B R IR X RS, LS HRGE
A AR IR, B, Zhan S0 R AR 4R Y
MaxEnt 8 B il T = & (Panax notoginseng) 1A
[vi) I 309 400 3 R AR L 4 R SR B TR R OR AU AE A
SN, =L R AR BN B W D T ) i RO
XER . FEMIEIT L KB, & ¥ (Forsythia sus-
pensa) "SR H) A R R A E A BE A 5L B A LAY
SRS < E I o N 1 L N [T D RIS AR R 32
AV S G ECE B VAN S 22 B TEAR R 1Y & A
T AT, oK s 4 35 A R A 5 8 ) P b ) Y A
Rk, Of ml w4 A R X D RS
ZHE R —8 . X —IRWEEN S %
78 1 1) AR 2 VAR OG o A 7 1 S BURUUR BT LB
KA L R T 5 T AR s R AR
DK ME LA TR HE A R DX A, DA T A 3 L A
BEAE AR R AN 5T W . S E I, oK i i
B EE N ERAE ., A 2RET S, &



1 7 25 A AT BT R ROK 5 0 5 A 5 % 32 T T 227
JEE R iy T B DX O B AR A S B UR A AR T T OR B DX CRIDROR MR IR R T ) K 5 A A Y X

¢é$ﬁ%i&ﬁ@%iﬁmﬁﬂo o VAR b XA X R
() B 455 A Bl T W 3k T R T 5 AR e K B2
Wi, F — 25 fi JF H A A e Al o (R X R
K & X A SR S A8 Ak 1 52 ), L T 0 iR S
zs mERA R, X2, K& o Am o dtis 2
P& BLOR 2 b, 3% BLOK 435 b T 192 IR Y Rl P A g T
590 A AR B K A R 25 mm, -4 T
S 11.5°C, 78 & i ik 2906 mm' ™ X A iR T 5
P49 8 it A=Ak G S T K S AR A B T A7 B . T
Hog3 A vhats 1 1 T S S 9 3k ik 5500~6000
m AR A k. FERR 0 RO S SRR T
AH XS R R 9 B 38 43 A R AE T B A feff oK 3 R X AR
K S AAR AR A E A X s ]+ A BR

ARG KB AS TR S 5 R 1K B T S
PR B T AN [R] s e A S K T A DX )
3 Y 22 5 0 2021—2040 B3 A 50 3 A% I B gk
KT 2041—2060 f JH o 3 F B B v 0y A2 b R B, oK

e 1 3 A XA AR A A A A Ao) 401 114 i i O
Wt i AR o X I DR A AR A AR A A 0 38

YR A A7 IR B A2 B T O T R ) 5 I A A
AR JE 0 A DX TS T B S AR R AR A B, A
ﬁﬁﬁﬁﬂ_&ﬁ%)_@fﬁ“/] TE 2 BR AT B /0 T

L RVE 2R — R IR R K AR AR AT R R Ok
E;umﬂéﬁﬁicﬁ%ﬁﬂﬁzgl%”] AR 8 A< F 52
FR T , 76 AR SR 50 4F A, K8 Y IE AR T ARORE T B
YR (6, 7)), 7 SSP585 L, 2041—2060
AT ) 3 A DX T AR AR Ul A A TR B AR I R 3 43, 02 %0 6
X R T, R R A5 A 0 R 23 X K AR AT T R R
Ja W o

3.4 KREWMERARRFRE
5T, vy 5 B9 N 63 2l 2 J SR Jel el

G A DX 1o B DR R AR A AR R B R
N R PRZ R0 {H K 385 A0 0 A1 DX R BOIR R
B XA B E 2% BT 3 0
W, EEASET IR KRR R R
ﬁiﬁlﬁl i U oy e 0O sk o g i ) BT IR R
23 IR K A B 0 R A, 5 1S 23 A S R Y
#5%’7}& A A T I AR, R R K B4 R A
K2 T ) 0
BT R R AR ORI AR XA (R A% R 1Y
AR RAE , SR 2 S A 1 B IR AR SR W T X

0, BB A G S OR 6 G0 iR AR B LR P, A
2 o U R, A R A R R R Y S R AR O
N7 AR Y A 2 I T 4% 5 Xk e Ok X R IR AU AR A
AR AT AN P 3 ELOK 8 A A X0 | ol S R R
U LA OR A 38 4% 22 RE 1 [R) INF O R A= 25 N P F
FE L 3 M o3 A DX 4 0 3K S AL ) AR T R A DG WF
FE 5 0 T 1 DX CHIT R O mT BE 2 FLOK 8 AR A7 1B IX
30, AT JE 51 a6 DA A A 3 R i N
W T, W5 B2 B B UROT R MR, O 5 AR 3
PR DX LAt 2E b A 60 52 5 97 1, DAY 52 K 8 T
TR AT 4 2 M 45 2R 25 T RE B R 4 45

4 it

KT AE Y A AR R B S o A T AR AR
Lyl B i X5 VAR AT [ K B | I 2R A K R AR 2R
Xof H 4 A 4 Sy 19 GRS 3 VR 5 R R A AR A8
T BOK A DT R AU, B A 43,0206, 0T &
IR 0] 55 5 B R v AR X BGE RS A L i ik, FRAT]
P& 3 3 DCOR AP SR, 435 70 B 3 2k DR T AR AR R
DU 2%, 7 3% 2% 3 AE IXCJF JRe i 5T 5 R DR A T AR DA
N ok BRI N 20 3l 40 4 256 PR it , LS BXT
K TR R GRS

S % ik

[1] ARAUJO M B,NEW M. Ensemble forecasting of species dis-
tributions [J]. Trends in Ecology &. Evolution, 2007, 22 (1) :
42-47

[2] JrimeE X & Al Boi AT, 45 . AU AR W X 2R AR AR 25 R GERR I
DIRERI R WL Tk A R (D], Rk, 2024,43
(9):2551-2565
FANG Y T,LIU D W,DUAN Y X, et al. Effects of climate
warming on carbon sink of forest ecosystems: Mechanisms,
methods, and progresses [J]. Chinese Journal of Ecology,
2024,43(9):2551-2565

[3] HOWARTH C, VINER D. Integrating adaptation practice in
assessments of climate change science: the case of IPCC Work-
ing Group II reports [J]. Environmental Science &. Policy,
2022,135:1-5

[4] JORDA G,MARBA N,BENNETT S, et al. Ocean warming
compresses the three-dimensional habitat of marine life [J].
Nature Ecology &. Evolution,2019,4(1):109-114

[5] PARMESAN C, YOHE G. A globally coherent fingerprint of
climate change impacts across natural systems [J]. Nature,
2003,421(6918):37-42

[6] MANES S, COSTELLO M J, BECKETT H, et al. Ende-



228

o ¥ #

o534 5

[7]

[12]

[13]

—
—
=~

i

mism increases species’ climate change risk in areas of global
biodiversity importance [J]. Biological Conservation, 2021,
257:109070

PAINTER J,MARSHALL S,LEITZELL K. Communicating
climate futures: a multi-country study of how the media portray
the IPCC scenarios in the 2021/2 Working Group reports[J].
Climatic Change,2024,177(6) :82

STEIN B A,STAUDT A,CROSS M S, et al. Preparing for
and managing change: climate adaptation for biodiversity and
ecosystems [J].
2013,11(9>:502-510

JIANG R P,ZOU M, QIN Y, et al. Modeling of the potential

Frontiers in Ecology and the Environment,

geographical distribution of three Fritillaria species under cli-
mate change[J]. Frontiers in Plant Science, 2022,12:749838
GUISAN A, TINGLEY R,BAUMGARTNER ] B, et al. Pre-
dicting species distributions for conservation decisions[ J]. Ecol-
ogy Letters,2013,16(12):1424-1435

FENG X, PETERSON A T, AGUIRRE-LOPEZ L 7J, et al.
Rethinking ecological niches and geographic distributions in face
of pervasive human influence in the Anthropocene[J]. Biologi-
cal Reviews of the Cambridge Philosophical Society, 2024, 99
(4):1481-1503

HEY T,WANG G J,REN Y L,et al. Maxent modelling com-
bined with fuzzy logic provides new insights into predicting the
distribution of potato cyst nematodes with limited data [J].
Computers and Electronics in Agriculture, 2024,222:109035
REKOF T g T FE 45 . MaxEnt 518 2 i & o T s
L) Fob 3t B850 A A0 AR S A7 B 5 i —— LA s S LT . A=
AR, 2018,27(2):118-123

ZHU G P,YUAN X J,FAN J Y, et al. Effects of model param-
eters in Max Ent modeling of ecological niche and geographic
distribution: case study of the brown marmorated stink bug,
Halyomorpha haly [J]. Journal of Biosafety, 2018, 27 (2) :
118-123

WAL, T TR d R A 1 A W o A 35 T e
PR FEERE[T]. 1 A AR A, 2025, 36(2) 1 614-624

YANG J Y,DING G Y, TIAN X J. Research progress on the
application of the MaxEnt model in species habitat prediction[J].
Chinese Journal of Applied Ecology,2025,36(2):614-624

JEE B S R E UL A L T MaxEnt B 1 o [ 8 14 i 4
AR A X AT LT ). POl UG, 2025,46(2) : 213-225
ZHOU W,ZHONG Y W,CHEN Y G, et al. Potential distribu-
tion region for Chinese Ampelopsis grossedentata based on the
MaxEnt model[J]. Chinese Journal of Agrometeorology, 2025,
46(2):213-225

XL sk e X LA T MaxEnt 5 B0 225 82 £ 46 8
R A 2B X0 B B AL [T, VT Ak B2 2025, 66 (1)
224-231

JIANG W,ZHANG L H,LIU L L, et al. Evaluation and pre-
diction of habitat suitability of Polygonatum cyrtonema Hua in
Taishun County based on MaxEnt model [J].
ang Agricultural Sciences,2025,66(1):224-231

Journal of Zheji-

[17]

[18]

[19

[t}

[20

[t}

[21]

[22]

[24]

THHE MR T, EHE S RERA R YR D IR RS
{7 B Je & A XY [T, R A= 25 2% 4l , 2024, 35(3)
797-805

WANG L L, YANG C Q, WANG Y, et al. Ecological niche
shift and suitable area expansion of a globally invasive species
Phthorimaea operculellalJ].
ogy,2024,35(3):797-805
pE R e b A R e R D 2y T A AR R
BB WML st B2 R, 199169

Editorial Committee of Flora of China, Chinese Academy of
Sciences. Flora of China-Vol. 76, No. 2[ M ]. Beijing: Science
Press, 1991:69

B X, E IR R UYL B XD AT ZR MR REAR
L) BV LRI A S B AR AR L], AR 3528 4L, 2022, 42
(22):9069-9090

GOU Q Q,LIU J, WANG G H, et al. Changes of herbaceous

Chinese Journal of Applied Ecol-

plant composition and niche characteristics in different-aged arti-
ficial Caragana korshinskii forest in sandy-hilly region of north-
west Shanxi Province, China[J]. Acta Ecologica Sinica, 2022,
42(22):9069-9090
BAHTET R AT, &5 9
%,1990,7(3):55-57

ZHAO M X, TAN C H,HE D Y, et al. A study of root system

RUFE 1], B R

of Artemisia dalailamael J|. Pratacultural Science,1990,7(3):
55-57

Wk 4z, BRPCHT , G MR . 90 A2 o WS (7).
252%,1994,19(3):166-167,191
YANG F Q,0U Q Y,YU W L. Studies on the chemical con-
stituents of Artemisia dalaimalae Kraschen[J]. China Journal
of Chinese Materia Medica, 1994,19(3):166-167,191

O, S, TR, S T R AR B 3R R UL Vb A R A v
FRAE KBV E T3 [T]. FRAE ARl R 22 22 4l 2009, 37(11) 56~
58,63

JIA L N, WU B,DING G D, et al. Community characters and
sand trapping capability of three common species of Psammoph-
yte in Yanchi County, Ningxia[J]. Journal of Northeast For-
estry University, 2009,37(11):56-58,63

AR B RS A T R M X3 A AR A B s 2
R TT]. MR TE , 2022,42(2) :200-210

YU JY,XIA M Z, XU H, et al. Comparative transcriptome
analysis of three Artemisia species in Qinghai Tibet Plateau[ J].
Bulletin of Botanical Research,2022,42(2):200-210

JH 7546 AT B AT i e 4F . BT BCC-CSM2-MR )
VIR OR S AR AR 1A (7). AR BETE S B H 2024, 45(4)
75-83

ZHOU X H,HE L Y,HE J L, et al. Future climate change pre-
diction over Guangxi based on BCCCSM2-MR model [J].
Journal of Meteorological Research and Application, 2024, 45
(4):75-83

R B, £S5 JUBA B K9 A SRR XA
SLH R B R S (D] AR, 2024, 44(18) 1 8175+
8184



513

fir 45

AL TR D

A T3 A A SRy B s

[ia] 3T B 00 229

[26]

ﬁ
Do
=

=

[28]

[29]

—
w
o

[t}

[31]

[32

—

[33]

TIAN X M,JI X Y, WANG X X, et al. Habitat suitability and
activity patterns of roe deer in Beijicun National Nature
Reserve, Heilongjiang Province, China [J].
Sinica, 2024 ,44(18) :8175-8184

S R E R, A5 PR AR Ml R i O A TE b [
FERE L XTI ] 25241, 2025,45(3) : 1379-1388
SUJ,LITH Y, WANG R, et al. Prediction of potential suitable

Acta Ecologica

areas for Hordewm murinum subsp. leporinum as an emerging
invasive plant in China[J]. Acta Ecologica Sinica,2025,45(3):

1379-1388

U1 S O o W5 R+ Y i L e S S R S A S P [y W4
AR [T, B4, 2020,40016) : 5674-5684

LIU P F, WANG L,DU Q X, et al.

suitable distribution area and the ecological characteristics of

Estimation of potential

Eucommia ulmoides Oliv. in Chinal J].
2020,40016) :5674-5684

ZEt A, By F T, O 4F . BT Maxent 15 B X 2 1R 418
A DX 25 3 A A T LT ). 80 m Aol K= 53R CH AR 10
2020,46(2):176-183
LISC,YIZL,LIAOJF,etal

Acta Ecologica Sinica,

Prediction of temporal and
spatial distribution of suitable areas of Miscanthus nepalensis
based on Maxent[J].
(Natural Sciences), 2020,46(2):176-183

WG I R B, AF . BT MaxEnt S50 3 R AL JE R 1E
FRE RS AR X[ ], YRR CA AR B RO L 2024, 46
(12):84-99

WANG P, TIAN S S,SONG Y Y, et al. Predicting the poten-

Journal of Hunan Agricultural University

tial habitat of three Eurya Species in China based on MaxEnt[J].
Journal of Southwest University (Natural Science Edition) ,
2024,46(12) :84-99

FTRE L XU M, A BB, St A B O A B B
S AT AR SR LT ). AR S 244, 2025,45(1) 1 137-146
WENG H Y,LIU Y P, YANG Q Y, et al.

i 2% Ak,

The simulation of
geographical distribution and distribution pattern along with cli-
mate change of Chamaecyparis hodginsii [J]. Acta Ecologica
Sinica,2025,45(1):137-146
X SRR TRAL, A BT SR MaxEnt B AR 1k
TR Sk WS CAythya baerid) 78 VLI 3850 18 A6 38 A= X T [T ]
L AR R IR 241, 2025, 41(3) : 295-307
LIU JJ,ZHANG Z,ZHANG Q, et al. Predicting the potential
suitable areas of Aythya baeri in the Yangtze River Basin under
the climate change scenario based on parameter optimization
MaxEnt model[J].
2025,41(3):295-307
ST BRI, B 204, 45 . BT MaxEnt 85181 (14 )5 J§ #1LE 5
R TEIE B [T ] KAEAE Y224, 2025,49(3) :3-14
WUKY,ZHAO C X,LYU H J, et al. Potential suitable distribu-

Journal of Ecology and Rural Environment,

tion of gymnodiplocheilus pachycheilus based on MaxEnt model[ J].
Acta Hydrobiologica Sinica, 2025,49(3) :3-14

KB, YIJPL‘J?\ T A R AR SRR Ll P R I R
HLT A DX A5 R RS B (7], 0 A A e R, 2019, 30(2)
496-502

[34

[36

[38

[41

[42

]

[t}

i}

[

[}

[t

[t

]

]

ZHANG Y B, LIU Y L, QIN H, et al. Prediction on spatial
migration of suitable distribution of Elaeagnus mollis under cli-
mate change conditions in Shanxi Province, China[J]. Chinese

Journal of Applied Ecology,2019,30(2):496-502

0 T T R S W TR R (A N =) A A
RIS 2L X I 2 S AR AR [ T]. Az 2R 44K, 2024,43(6)

1566-1575

LIZS,MA Y S,LTY X,etal. Spatial and temporal variations
of the potential habitat of Asterothamnus centraliasiaticus on the
Qinghai-Tibet Plateau under climate change[J]. Chinese Jour-
nal of Ecology,2024,43(6):1566-1575

TR Al B OE L AR LS AU R AR R A o I Y
WA AE[T]. A%, 2025,45(4) 1 1775-1787

HAN S X, YU T,JIN Z, et al. Predicting potential distribu-
tions of three locust trees in China under different climate sce-
narios[ J]. Acta Ecologica Sinica,2025,45(4) :1775-1787
TIML B, LS SR TR MaxEnt 858 57 A £1FA 3 1
AR LT]. AEASE SRR L2019, 38(8):2570-2576

JIA X, WANG C,JIN H, et al. Assessing the suitable distribu-

tion area of Pinus koraiensis based on an optimized MaxEnt

model[ J]. Chinese Journal of Ecology,2019,38(8):2570-2576
A H R, 200, % T MaxEnt 58 (4 5 46 30 i 78

Jtﬁiﬁ%é&%w?ﬁ‘ﬁuilz%ﬁm.
(12):3905-3914
ZHENG M Y,SONG Y T,LIC L, et al. Analysis of potential

O AE 4, 2024, 32

geographic distribution of Solanum rostratum based on optimized
MaxEnt model in agro-pastoral ecotone of northern China[J].

Acta Agrestia Sinica, 2024 ,32(12):3905-3914

Tl B TR . 3T U0k 19 MaxEnc 458 18 Hi i 341K 9
GRS AE X[ T]. WYk, 2025,44(2):31-46

WANG X, YAN Z Y, YOU C J. Prediction of the potential
suitable areas for pine pitch canker pathogen Fusarium circina-
twm utilizing an optimized MaxEnt model [J].
2025,44(2):31-46

AR KON, AR, A ROk AU SR 1 BB 7
R IV AE 3 A [ 7). AR5 40K, 2025,44(2) : 590-599
WANG P S, LIU G, LI X X, et al.

Mycosystema,

Potential distribution of
Elymus nutans in China under future climate scenarios[J]. Chi-
nese Journal of Ecology,2025,44(2):590-599

. pE AR S (M. b5 B W A 2015
747-752

ZHENG D. General physical geography of China[M].
jing: Science Press, 2015:747-752

Bei-

SRR R B B, S L [ SR L T AR v A s
oA B E RN T RS, 2021, 40(2) ¢
512-524

SHIC Y,ZHU Y J,SA L, et al. Potential geographical distri-
bution and the dominant climatic factors of three common Arze-
misia species in China[ J]. Chinese Journal of Ecology, 2021,40
(2):512-524

IR IR U Bt Xl AL A
37(13):122,124

Bk A mrse (7], #F R, 2019,



230

oM

Eird 834 %

Al

[

i}

[}

[t}

o

CHI X F,HAN L. Study on plant adversity stress[J]. Seed
Science & Technology,2019,37(13):122,124

BB B, R AR AR B A T [ Y
8 M B 53 A5 S AR T [T, B A AR 25 274l 2020, 31(11) £ 3758~
3766

LUK,HE Y M,MAO W et al. Potential geographical distribu-
tion and changes of Artemisia ordosica in China under future cli-
mate change[J]. Chinese Journal of Applied Ecology, 2020, 31
(11):3758-3766

TR, R A B SRR I (0 i AL A g SR [T
TEVG AR 22 4] , 2011, 23(9):60-65

ZHANG Y J, WANG L X,CHEN C, et al. Research progress
in response mechanism of plants to adversity stress [J]. Acta
Agriculturae Jiangxi,2011,23(9):60-65

Wk SCHE gk KBS, 5 L 1961—2022 4F AR 7 11 AE K
HAME 1], FRIXMF,2024,41(10):1627-1638

YANG F,ZHANG W T,ZHANG F M, et al. Climate characteris-
tics and variation in the Qilian Mountains from 1961 to 2022 [J].
Arid Zone Research,2024,41(10):1627-1638
FEBEAL, A, Bk, 5 . AT MaxEnt Fll ArcGIS UM i 6 6
T8 ] A 9 A i 2 X B R R o A AR AR R L [T . A=
T A (T30, 2024, 33(4):393-401,422

ZHUANG X C, WANG C,HONG W, et al. Potential suitable
habitats of Chelydra serpentina Linnaeus in China under future
climate projection, based on MaxEnt and ArcGIS[J]. Journal
of Biosafety,2024,33(4):393-401,422

CHEN I C, HILL J K, OHLEMULLER R, et al. Rapid range
shifts of species associated with high levels of climate warming[J].
Science, 2011,333(6045) :1024-1026

ZHAN P,WANG F Y,XIA P G,et al. Assessment of suitable
cultivation region for Panax notoginseng under different climatic
conditions using MaxEnt model and high-performance liquid
chromatography in China[J]. Industrial Crops and Products,
2022,176:114416

WANG E,LU Z R, ROHANI E R, et al. Current and future
distribution of Forsythia suspensa in China under climate change
adopting the MaxEnt model [J]. Frontiers in Plant Science,
2024,15:1394799

JELAE e, AL NG . AR SR A A i KRB 5 K S A R
RixF[T]. K% ,2023,49(3):257-266

ZHOU B Q, ZHAI P M. The future projections of extreme
weather, climate and water events and strategic responses[J].
Meteorological Monthly, 2023,49(3) :257-266

BT R e N, i 200k, 25 AR AR U S ARG 2R X R 7S

[}

R R [T]. A2, 2024,44(3): 1164-1176

LU Z W,ZHU X R, YE X Z, et al. Impacts of climate change
on the suitable habitats and spatial migration of Tetraena mon-
golicalJ]. Acta Ecologica Sinica,2024,44(3):1164-1176
LIS IR ISR T o7 N S AN I S/ U AN C DB e /7 8 ]
N By o0 M R 7R R DX R SR R A RS2 R [T ], T RIX
VEUR 5 M BT, 2009,23(3):55-61

HASMU T,HAN G H,SHI L, et al. Impact of climate change
and human activities on the environmental changes of the east-
ern part of Tarim basin[J]. Journal of Arid Land Resources and
Environment, 2009,23(3) :55-61

JAZAS, TR AR, A AT R TR I B 28T
SrAR K LT]. XY, 2024,41(7) 1 11671176

ZHOU J, WANG X H,DU W B, et al. Prediction of potential
distribution area of Picea schrenkiana under the background of
climate change [J]. Arid Zone Research, 2024, 41(7) : 1167-
1176

XU W B,SVENNING J C,CHEN G K, et al. Human activi-
ties have opposing effects on distributions of narrow-ranged and
widespread plant species in China [J]. Proceedings of the
National Academy of Sciences of the United States of America,
2019,116(52):26674-26681

AL BRI AR A SR T]. T E & Yol
2018(14):63-64

LI C X, CHEN H B. Restoration of ecological environment in
Qilian Mountains[ J]. China Animal Industry,2018(14):63-64
G T0, AT R TT, A NZEIE S AR R X 3S
TR LT]. P E AR, 2024(3) :23-25

FENG J Y,JIANG Z R,FENG H Y, et al. Effects of human
activities on ecological environment of Qilian Mountain pro-
tected area [J]. Forest By-Product and Speciality in China,
2024(3):23-25

KONG F, TANG L,HE H, et al. Assessing the impact of cli-
mate change on the distribution of Osmanthus fragrans using
Maxent [J]. Environmental Science and Pollution Research,
2021,28(26):34655-34663

2GR Bk B Bk 3 SC U L 4F L SE T MaxEnt 0 A A A (¥ 18] 7 7
FEE A A LT ] A2 4, 2021,41(20) : 8135-8144

YE X Z,ZHANG M Z,LLATI W F,et al. Prediction of potential
suitable distribution of Phoebe bournei based on MaxEnt optimi-
zation model[J]. Acta Ecologica Sinica, 2021, 41(20) : 8135-
8144

(iEHE RZH)



