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Suitability assessments of potential distribution areas for Amur corktree in
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Abstract: Amur corktree ( Phellodendron amurense Rupr.) is listed as a second-class protected species in national ke
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protected plant lists. They are commonly scattered in broad-leaved forest in small populations. In recent years, a series of
protective measures have been taken at the national or local government level, and man-made damage to the species has

been greatly reduced. However, the population of Amur cork has not increased significantly from these measures. In this
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paper, potential distribution areas for Amur corktree in China were analyzed from an ecological point of view, and their
suitabilities were evaluated to provide technical support for in situ and ex situ conservation of the wild Amur corkiree
population. According to the field investigation and literature review, which included accurate geographic information, we
obtained 69 distribution points of Amur corktree. Simultaneously, three topographic variables (alt, slo, asp), five soil
variables (grav, pH, radi, rub, oc), and 19 bioclimatic variables ( biol-biol19) were downloaded from the world climate
database (world-clim). We tested the correlations between these environmental factors by multiple collinearity analysis, and
some environmental factors with high correlations were excluded, The final results include six climatic variables ( biol,
bio3, bio4, biol2, biol5, and precl) , three topographic variables (alt, ASP, SLO) , and five soil variables ( grav, pH,
radi, rub, oc) for a total of 14 environmental factors as environmental variables, and we predicted the potential distribution
areas of Amur corktree in China. A suitable grade for each area was determined by using the maximum entropy model
(MaxEnt) and GIS; meanwhile, we analyzed the key factors that influence the distribution and growth of the Amur
corktree,, and the appropriate ranges of these factors.1) The potential suitable distribution areas of Amur corkiree in China
are mainly concentrated in the northeastern regions and most areas of Beijing, Tianjin, and Hebei, as well as in northern
Henan, and southeastern Inner Mongolia. The total suitable distribution area for Amur corktree is 11.71 million km’,
accounting for 12.27% of the total area of the country, and among this area, the highly suitable area was 189,400 km®,
accounting for 1.97% of the total area of the country. These highly suitable areas were situated in the eastern part of
Heilongjiang Province, most parts of Jilin Province, the southeastern part of Liaoning Province, and most areas of Beijing.
2) Standard deviation of seasonal variation in temperature (35.7% ), annual precipitation (28% ), slope (6.5% ), mean
annual temperature (6.7% ), and organic carbon content (5.8% ) were the five main environmental factors influencing the
distribution of the Amur corktree, and the total rate of contribution was 82.7%. A seasonal variation in temperature standard
deviation in the range of 14,000—16,000, an average annual rainfall in the range of 600 mm—800 mm, slope in the range
of 2°—8°, average annual temperature in the range of 1—7 °C , and a soil organic carbon content in the range of 25—65 g/
kg are the most suitable ranges for Amur corktree distribution. The distribution of wild Amur corktree in China is much less
than its potential distribution. Shandong, Shanxi, and Henan Provinces and Inner Mongolia are available regions for Amur
corktree distribution where they are not currently widely distributed. The analysis of the key factors influencing the
distribution and growth of Amur corktree showed that the higher the standard deviation of seasonal variation in temperature
(14000—16000) , the higher the degree for Amur corktree growth; an average annual precipitation of 700 mm was the most
suitable precipitation for Amur corktree growth, which suggested that Amur corktree has a moderate requirement for water; a
slope of 2—8 ° was the most suitable, which showed that the Amur corktrees are usually distributed on a gentle slope ; and
an average annual temperature of 4 °C and soil organic carbon content of 50 g/kg were also the most suitable variables for

Amur corktree growth.

Key Words: Amur corkiree; Maxent model; environmental factors; potential distribution areas; special analysis
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Fig.1 The known distribution point of Phellodendron amurense Rupr. in China
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Fig.2 The suitable distribution area of Phellodendron amurense Rupr. in China

2.2 TR EE A Hr 1o}
5 ROC {14623 B 1 % Maxent %544 350 () 25 5% 0.9 1

S E A 2 A TR R 3, 1950 AUC (H (B9 ROC 0|
2k T ) , BRI RE IO HE B MRS bR, S o6

AUC (IR 0.5 —1, BT | EIIBM SRR & 0
L, FUBER T 0 45 G AUC (5 0. os)

B {[Z4E(AUC=0.962)

50—0.60 (M) ,0.60—0.70( ##),0.70—0.80 (— 0.2 = R
f),0.80—0.90 (4f),0.90—1.0 (HEH 4 ) . 4% Lk )y 0'(1): " P

EE AT e KRR B A2 AT 100 IG5 3 I 2k 0 01 02 03 04 05 06 07 08 09 10
5 AUC {4 0.962( 1 3) , W] Maxent BRI 3 BEHE TRIE Ry

A K TR R R 8 3 ROC B%(Zik#H TIEHELZL) 5 AUC & (ROC #h£E T

N N T3 B R
2.3 EFWENTRE : . . .
Fig.3 ROC curve (receiver operating characteristic curve) and

A4 Jackknife JTVIIEI (Pl 4) 7T LA 52 00 5 B¢ 07 AUC value( Area Under ROC Curve)
A7 1) F2 B A DR Ry T B T AR A bR 25 AR R K
TSR AR RN A LR A AR A PR R BE A A R R A SRR R (£ 2) IR, X 5 IR
PR~ X ASLABL 285 SR 1) DT RR K Tl 4208 T 6% , i BIRAR U R BE 2 P AR A A 1 22 (35.7 % ) S4B /K it
(28%) HEFE(6.5%) JEFIIR(6.7% ) FIA PR 7 1 (5.8% ) , RELTTHRR H ik 82.7%

PRI EE Z AR A bR 22 AERRE K B B AR IR RS ALK 5 43 ) 7. Maxent AU 451

http ; //www.ecologica.cn



6 £ A %

o
pru
©w
®

£

B A AN PRI I 7 B T R IXCTE] (BT 55— 9)
3 it 54iR

3.1 Maxent T A4 A] HEE 88 BE AT LE 734 IX.

TS5 R 0 7 | o BEAE T i v e X 2 AR
FRAb b DX B 43 X, R4 I8 43 DX S A/
DLW AR DXL KT R LB | N S AR AR AR L
SR, X BEERY TR TE S A DXCHEA T A SR s
JEIE I (P=0.5) FEI A 7E RS VLA HARER, Ak
LT FIAE ST X3, A ROC 273 A v x
Maxent 5 {4 PN ) 5 5% 305 BT DX 0 A1 45 2R E 47 0KG B A
5 43501 AUC {H K 0.962, [l i 4535 A 45 4% 1 4l 43
BEAR R G B A= B B H A e B E A o0 A R, 3R
Maxent F5 8 %05 B BEAE FU 151 5 78 43 A DX i) 7000 R4CR B 3
U AR RBAR SN IEE S 250 E.

m AR W AR m AL R
Altitude |

S v S T
K Aspect | ImmrEEE T
< bio_ 1 | —————
S bio_ 12 |- —————
i biO_15 I = P T e e S e e ]
§ bio 3 | e ey
g bio_4 |
| o s S 4 T e TR PO~ A, e - =)
g grav
2 0C | I T
Lﬁ ph [ =TT e
mE  Prec_ 1 |-
wl radi ;I R A T
et thu | e T —
jry slope | EEETFETTTTTTTTTTEESETETETTYE
texture | IS e TR
e
0 020406081012141.6 1820222426

B4 HEHHTMNERDE
Fig.4 Jackknife result of prediction process of Phellodendron

amurense Rupr.

WA R NGHS HSEE

®2 BENMREETFHEESHRMPTEHE

Table 2 The contribution rate of Each Environmental factors to Phellodendron amurense Rupr. Distribution
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