5538 B 13 W) S &~ £ Eild Vol.38,No.13
2018 4F 7 A ACTA ECOLOGICA SINICA Jul.,2018

DOI: 10.5846/stxb201707051214
TR, SRIISE X A, A IE 7 5 T 00 S 9 A 4 22 P A P 0 {2 18] S B PR T 5 — DK P LD A 25 D) BB X 91 2 252412, 2018, 38 (13)

Lin C, Gong M H, Liu Y, Pan X, Piao Z J.Spatial heterogeneity of biodiversity value based on dominant species—Changbaishan Ecological Function Zone
as a case study.Acta Ecologica Sinica,2018,38(13) .

EFRBHNEYD SRS RPNES BB FEEHR
— LU L AR ST RE XN il

WoOR L EWRD 2 F ik e HES
1 EZEAO R A BRI B, bt 100714

2 RO BRI 5 B S AT 5 T, TR AR S DI RE SR A s E S S bt 100091
3 KAILBHEIFIE B K FIL AR IR S A Y SRR G TS = Ak 133613

BE VAR RS REN E IR —  XEY 2 ARk 25 ] 53 BUPE A WF S A7 B T v a DA TR DS ) £ 47 1 (i B o 2
P (H H AT AT SR AR P AR (B 23 ) 5 BN T IS A S i 0 . AIFE LA F L AR S D RE A% O X D IF 58 X I8, T A
Yy Z2 RN ~F o XSSP T ) 70 A S HCERIEE IR - Tl i Maxent 3PAG A2 ) AR PR OR3P 00 M8 R A1 5 X000 D AR ) 2 RV DR AP vy
PAEDE (A DRI — e A (B DX, JF T J& S W00 A S5 0P Al o WF 5T R B 01 50 DX I P 2 0 22 R R O 4 s A 1 DX B o 5 T AR Y
42.9% FE5M AT TAS IR DA, PR DN 9 e (R Rt B P 4 DX OS2 2 T B 5 5 DX I A ) 22 R P e A (B R )
S22 T AR B R R B T AR 1 T AR L DR — B A (ELIXC, R S5 LA 5 2 B A /K P ARG AR, R P DX I A ) 2 R
SN A 25 R SRR E PR R T A, AR X ST XA W) 2 B R M B R A PR E TR, LR R IR AR . A3
RGeS BRI SN GRAP A 75 2, PR DX R R 2 o DX T 255 S B A0 X B X AN A R TR AR A ) 2 R o (L
PR B DX I RN AR DX AT R 3P 5 1 P Ll DY 3R A ) 22 e e A0 (SRR e 94 DX, B2 A AR SR A PR T A v 37 LR 33 5
T o AT RIS H 023 8] 73 A1 LR85 R TR TR A W) 22 P B 2 1) 5 ok B0 A 20T B, AR I 07 1 T O AR S A 4%
RIEFE R AR S

KR M Z R AR ARG s 25 1A% S s LA

Spatial heterogeneity of biodiversity value based on dominant species—

Changbaishan Ecological Function Zone as a case study
LIN Chen', GONG Minghao™* , LIU Yang ', PAN Xu *, PIAO Zhengji °

1 Academy of Forestry Inventory and Planning, State Forestry Administration, Beijing 100714, China
2 Research Institute of Wetland, Beijing Key Laboratory of Wetland Services and Restoration, Chinese Academy of Forestry, Beijing 100091, China
3 Changbaishan Academy of Science; Changbaishan of Biological Resources and Diversity Joint Key Laboratory, Jilin 133613, China

Abstract: Understanding spatial heterogeneity, which is a dominant function in ecosystem biodiversity, can help to
highlight the conservation value and importance of a given area. However, there are limited available methods to assess the
spatial heterogeneity of biodiversity value. We chose the kernel area of the Changbaishan Ecological Function Zone as the
study site and constructed an assessment model of biodiversity value based on the dominant species in an area with high
species richness and environmental variables, by using Maxent. Based on the aggregation of the dominant species and results

of the biodiversity assessment, we partitioned the study area as into three areas of high, medium, and normal biodiversity
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values. Our study showed that the area with a high biodiversity value occupied 42.9% of the total study area and was mainly
located within the Changbaishan Reserve; and the areas with high and normal biodiversity values comprised the main range
of the Changbaishan Reserve. The mean and largest patch sizes of high biodiversity value were much larger than those of the
medium and normal biodiversity values, reflecting the integrity and low fragmentation level in the landscape pattern,
suggesting the competent function and robust stability of ecosystem and biodiversity values in our study. Together, the
patches of high biodiversity value in the reserve were also larger and more integrated than those outside the reserve, and the
order of the mean size with sub—function areas of the reserve was as follows: kernel area > buffer area > experimental area.
Among the environmental factors, vegetation was the most important for the biodiversity value, followed by the soil depth
and elevation in the study area. Based on the needs of protecting the ecosystem integrity and eco—process connectivity, the
south buffer zone of the reserve should be incorporated into kernel areas; the large area with high and medium biodiversity
values should be managed for more efficient conservation; and western Changbaishan Mountain was the most fragmented area
with high diversity values and should be the focus of future conservation and management efforts. Our study also indicated
that this method was effective to examine the spatial heterogeneity of biodiversity by associating the presence of dominant
species with environmental variables and could be applied to biodiversity studies in other ecological function areas to

delineate ecological conservation redlines and effectively design national parks.
Key Words: biodiversity value; ecological service; spatial pattern; dominant species
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Fig.1 The study area and the current status of biodiversity value in spatial pattern
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Table 1 the proportion of biodiversity value in Changbaishan reserve and study area

WHFE X Study area

FAIX. Reserve

e — LL A TP RO B b2 RPN ZEDFR KA L
Type ;\ m Proportion /%  Mean areaof  Area ofthe largest 1; m Proportion within Proportionwithin
e patches/hm? patch/hm? rea reserve/ % study area/%
HMEX
140605.6 4.9 50 53478 96875.0 49.3 29.5

Area othigh, biodiversity value
HEX
Area ofmedium biodiversity value 113706.6 34.7 28 31962 32248.8 16.4 9.9
— X

R o 73487.8 224 21 28128 67341.2 343 20.5
Area of normal biodiversity value
A
it 327800 196465

Total
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Table 2 The landscape characteristic of the patches of biodiversity value in Changbaishan reserve

I3 X B BEHRZE BEHAE A BT AL hm? BEYLRTE A hm? T RBEH AL hm?
Area partition and patches type Number of patches Mean area of patches Total area of patches Area of the largest patch
%X Kernel area 4244 30.8 130871.5 35596.6
—JEMEIX Area of normal biodiversity value 1550 24.7 38208.3 11121.1
FHEIX Area of medium biodiversity value 2298 9.6 21949.3 1809.0
FMEIX Area of high, biodiversity value 396 178.6 70713.8 35596.6

ZZ #p X Buffer area 1010 16.9 17039.5 6796.5

— BB X Area of normal biodiversity value 309 17.6 5449.7 1073.6
FMEIX Area of medium biodiversity value 636 3.8 2397.0 197.0
FMEIX Area of high, biodiversity value 65 141.4 9192.9 6796.5
SCER X Experimental area 1455 33.4 48554.0 10267.3

— M EIX Area of normal biodiversity value 430 55.1 23683.2 8713.0

M EIX Area of medium biodiversity value 770 10.3 7902.6 1462.2
EEIX Area of high, biodiversity value 255 66.5 16968.3 10267.3

it 6709 29.3 196465.0

2.4 FRRIRA R
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Table 3 Variables and their contribution and percent permutation importance in modeling of biodiversity assessment reported by Maxent

W T Tk (E G W T DURR{E HEE
Environmental factors Contribution/%  Permutation importance/%|| Environmental factors Contribution/ % Permutation importance/ %
P Aspect 0.1 0.2 +JZIEFE Soil depth 7.2 14.4

33K Elevation 2.5 2.3 4R Soil type 0.3 0.7

T3 River 0.2 0.9 Hi#E Vegetation 89.4 80.0

i Slop contribution 0.3 1.6

3 HESER
WG T X ACHAFIARIN LY Z RN 0025 (6] 5 e, ARG 1 Lt DX A= ) AR PR R BT 5T, 204
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