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Abstract

Artemisia sacrorum Ledeb., also known as Bai Lianhao or Wannianhao, is a semi-shrubby herba-
ceous plant in the genus Artemisia of the Asteraceae family. It is commonly used in ecological res-
toration and medicine. To explore changes in the suitable habitat of Artemisia sacrorum, this study
used 191 species distribution records and data on 19 bioclimatic factors, 3 topographic factors,
and 10 soil factors. The MaxEnt model and ArcGIS software were employed to predict the potential
suitable habitats and influencing factors of Artemisia sacrorum in China under current conditions
and in the 2050 s and 2070 s under the SSP126 and SSP585 climate scenarios. The results indicate
that the MaxEnt predictions are reliable (AUC = 0.913), with the mean temperature of the coldest
quarter, precipitation of the wettest month, precipitation of the coldest quarter, and elevation be-
ing the main factors affecting the distribution of Artemisia sacrorum. Under current climatic con-
ditions, the suitable habitat area is 2,444,476.009 km?, mainly concentrated in northeastern prov-
inces. Over time, in the 2050s, the suitable habitat areas under the SSP126 and SSP585 scenarios
are 2,772,723.32 km? and 2,879,538.7 km?, respectively. In the 2070 s, the suitable habitat areas
under the SSP126 and SSP585 scenarios are 2,850,733.996 km?2 and 2,983,643.882 km?, respec-
tively. The future suitable habitats show an expanding trend, particularly under high emission sce-
narios: in the 2070 s under the SSP585 scenario, the expansion areareaches 762,253.004 km?, with
the expansion moving northward. This study reveals the potential suitable habitat distribution of
Artemisia sacrorum under different scenarios and the main environmental factors affecting its
growth, providing a scientific reference for vegetation restoration in retired farmland and medic-
inal plant collection.
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Figure 1. Artemisia sacrorum Ledeb of distribution site
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Figure 2. Analysis of correlation between environmental factors

2. IEREFEEX ST

Table 1. Bioclimatic variables
=1 EPRERETFEE
WS HEEE JECHIR
biol FEPRE/C Annual mean temperature
bio2 BRI ZE A ¥ME/C Mean diurnal range
bio3 BRIRZE 5FIRZ A Isothermality
bio4 iﬁll}fé%ﬁﬂﬂ%ﬁ HE7E Standard deviation of seasonal variation of temperature

bio5 A Oy B iREC Maximum temperature of warmest month
bio6 BE'X‘/Z:'\ F 3 B/ C Minimum temperature of coldest month
bio7 IR AL R/ C Temperature annual range

bio8 AT B BIR S/ C Mean temperature of wettest quarter
bio9 TR/ C Mean temperature of driest quarter
biol0 IR ZE T IRE/C Mean temperature of driest quarter
bioll A ZE TR/ C Mean temperature of coldest quarter
biol2 HE[EK EZ/mm Annual precipitation
biol3 i H 1 K & /mm Precipitation of wettest period
biol4 B H A K & /mm Precipitation of driest period
biol5 Rk AR T % Precipitation of wettest quarter
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Figure 3. Receiver operating characteristic curve (ROC curve)
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Jackknife of regularized trainh gain for Artemisia_sacrorum
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/'C)~ biol3 (Fit H 41 FE7K &/mm). biol9 (5% Z= LR /K E/mm) Al elevation (HFHK). 456 3 SR
M 2 ZR(Fe S) T o, BRAF S O BOE AR IR N : i RS I —12.68°C~3.92°C « 5 H 1 B /K & 15.9
mm~198.18 mm. fAZEEFEKE 6.44 mm~24.92 mm. #1k—15.77 m~3906.6 m.

3.2. HHSEBERETEERXSTH

BRAF R IE A X AP AT AE 25°~48°Ny 90~120°E 2 [A], SN 2,444,476.009 km? (] 6). miid EX F
BUERIEL TR VEH . NE T EBX AR Wb WiagE . Bimgdeis. HilE R, S8 48,
VAN e, i AR X T AN 737,062.9092 km?, HiE AR X 40 A 78 i A2 X i, ROE AR X 2250 A fE 2
Tt R FEER . NZH EEX LS. S A WA EREE, mARS N 668,812.7881 km? Al
1,038,600.312 km?.
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Figure 6. Artemisia sacrorum Ledeb of parthenocissus quinquefolia

B 6. HETHATSHEEXSHE

3.3. RFMBETEEX TN

AW IR MaxEnt B AN 5] AR A5 S5 A4 2R 86 78 R 3E B A S Ya R EAT 1 I, Rk 2050 s
I3, 72 SSP126 Uik 5% T, FAT 8 s A DX IR S ARG N 13.4%, Hodhaid 4 X, AR ¥ 737,062.9092
km? L E] 1 925,357.0509 km?, 4N T 25.5%, HIEAXIEIN 25.2%, KEA XA 2.8%. {E SSP585
RS SR, B R EE AR X IAREE I T 36%, HIEAEX I T 26.1%, RS AR X EEA AR . @i %L
WATCLE H, PR =N, BTG AR X G, IR mrhEnE A X, RS R 0 A A
REJIAZSE 1o 2070 s N3, 78 SSP126 Uit 5t T, BRATES i AL DRI BT AT N 1 406,257.987
km?, K. H. EREAEX I T 3.9%. 28.2%- 23.9%. fE SSP585 A fEtE S R, AT G AL X A T
AN T 22.05%, Hrb, @& XU, BCAATHN 1 52.4%, CEAEX G0 1 3.6%. Hodd X i
Iy 28.4% (18 7). Z5 ERTIR, ARRARZAT T, ST HE G N AT 20 K&, Bt R,
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Figure 7. Distribution map of suitable areas for Artemisia sacrorum Ledeb under different climate models in future
periods: (a)~(d) correspond respectively to the suitable habitat distribution map under the SSP126 climate scenario in
the 2050 s, the suitable habitat distribution map under the SSP126 climate scenario in the 2070 s, the suitable habitat
distribution map under the SSP585 climate scenario in the 2050 s, and the suitable habitat distribution map under the
SSP585 climate scenario in the 2070 s

E 7. RAERFRIHMTESEERXNTHIFEHEEXDHE: ()~ AT 2050 s FHHA SSP126 SIRIERIE
EX2MWEL 2070 s BFHA SSP126 SARIEREE X3 E 2050 s BFHA SSP585 SARIEXBEX 3 E 2070
A SSP585 SRR EE X 737 [l

34. B EEEZRREEN

A TERFIBIRAE P> 0.2 I SCHBEGE A X, FHREN 1; F P<0.2 B € ChIEEEX, FF
IR{E N 0. BEJG, 7E ArcGIS v10.2 /1, K Z oy it EZE . EoNrshis A XA, AR5
WEBIRI G DFE: @R G X R XA TR . BAARNS, YRR R A A T2
BRI 5 N iR B ARG A X AR HEAT EL 5. Ak, BT AR SRl A= (X i) — 3k o] Pl 2 {3 L 2,
SRNG5S TG AR X e B R A B X T, SRR 00 dBEAE R RE RIEEAX): 1
0: WA X (MG XANEEAX); 1—1: FBEXEEENEEX); 0—1: FikX(MWIEEEX B RIEEX).

FEXTERA AR N ARG S RE A X A DT i fa PR & AR X A A A4k
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Figure 8. Trend of suitable habitat changes for Artemisia sacrorum Ledeb in the context of future climate: (a) and (c) are
distribution maps of changes in suitable areas under the SSP126 and SSP585 climate models for the 2050 s; (b) and (d)
are distribution maps of changes in suitable areas under the SSP126 and SSP585 climate models for the 2070 s

B 8. REREBERTHRIEBEXTNIESE: (a)F(c)2 2050 s BFH] SSP126, SSP585 SIEENEEXEW T
E; (b)FA(d)2 2070 s BTHA SSP126. SSP585 SfRiERESE XTIk E

Table 2. Changes in the distribution patterns of Artemisia sacrorum Ledeb under different climate scenarios

2. FRISKREERTHRIFSNHREEN

£ SEER FREEX g X FaREX kX
2050's SSP126 6678599.74 148676.937 2295799.07 476924.248
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2050 s SSP585 6562648.3 157812.995 2286663.01 592875.686
SSP126 6643079.16 106186.841 2338289.17 512444.828
2070 SSP585 6393270.99 223085.131 2221390.88 762253.004

4. THE 5%
4.1. #ig

(1) AWFEHET MaxEnt f8UF1 ArcGIS FAF T 1 BRAT 6 75 24 07 SR SR U3 AR A 1 5 T I R IE AR
X, FAELCEEAL I — 20T T ARA R S5 5T AT S A X A kg R A i 35 . 52l TARRRIE
f4 R AUC fH2 0.913, RTINS REAB S5, J0UE T MaxEnt B EYIFR 57 T o 1)
AR, TER PR A0 S5 SAER TR G TR, BERSHES PR AT B AR S ARHIE, RIEAE XS R
(R S AR A T he it T AT SR JE A

(2) ABRFEA RIS PR 1-6F TR0 25 SR AR SRR R, AT 78R Y JJ U075 (Jackknife)Xof 5§ 0 40 Fh 43 A 1) 3=
BB B AT BT TPl . W EE R RoR, TERSMERAT & AL X AR RS K7+, biol 1 (B
AR RR /T, biol3 (B H 4y Bk &/mm). biol9 (A2 % /K B /mm) LA & elevation (R B A
PSEVENE o (BAAEAE — B I RBRE: (RS E. LR IR T, RIANSETESD, dklbd ik .
ACH N 45 A B, T RRARAN SEPR Y WO ST AR AT b B S NKTES . B R ERT, ORE
PRV, RSB TOAS B o Ak, IR NN BT 8 5 A MR Y I 52 e AL S O AR 2 AR v K
W, KON RSB E R AR S

(3) MaxEnt BRI NS B RoR, BAFE S AKX EGER R, EEEPERERIX . 72
HERE, H@EAX IR AL, bl HER RS, EARSEE ST, SFrErf
5 B & A X SR I B R sk s, AU FRESRY K, B0 ) i i Kk & 4, (EHIE A X
TR T a0k, 3873 B =l 3 A X R A 3@ B AR X3, 8k 2 300 ) T3 DX R P4 R

4.2. &ig

AW TR H MaxEnt B8 UST 5 1 M B 70 A ml dls, S5 I, HiE 3 SRR, B
ANV SR P EIE AR X 0 A, FE BT R R AE I R B R . RN SATEmME
X AAVEER), FEEPEREFE A TLTE. N B, Wdbg. b, Bibg . Hil
B HEA W, BN 2,444,476.009 km?. BEN [RIHERS, 7E 2050 s B #H, SSP126. SSP585 %
B 0 3E 2 X T AR 20 il 2,772,723.32 km?, 2,879,538.7 km?; 2070s I3, SSP126. SSP585 < fif# ik,
& A X AR AN 2,850,733.996 km?2. 2,983,643.882 km?; 52N Huid A (X AR Ak ) B IR K] T4
biol 1 (B Z= % 1416 %/ °C)~ biol3 (IS A 13 /K f/mm). biol9 (F ¥4 2= % B4 /K &:/mm) L K elevation (¥
o HETEARK 2 MFII2050 s. 2070 s)7E SSP126. SSP585 MMzl T, #ATF i id 4 X Bk 235K
R, EA X AR BT AR A . S B SIA R IR B R B K 52 DA S AR S ThRR AR Ak ) e SR AR
A -
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