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Abstract

Changbaishan Nature Reserve is a relatively well-preserved forest ecosystem in China, and
changes in its landscape pattern are of great significance to the ecosystem of the whole reserve.
Based on Landsat remote sensing image data, this paper uses Fragstats 4.2 software to calculate
various landscape indices, and analyzes the area of landscape types, dominance index and diver-
sity index to propose future development trends and protection measures for the nature reserve.
This study takes Changbaishan National Nature Reserve as the research object, takes the mul-
ti-band remote sensing images in 2013 and 2017 as the data, adopts the human-computer interac-
tion method, and combines the GIS technology to analyze the landscape pattern of Changbaishan
Nature Reserve, and finds that the landscape of the region is dominated by woodland and grass-
land, and with the increase of the development years, the density of the landscape segments,
Shannon diversity index, Shannon mean index and other indicators showed a decreasing trend. In
the landscape, the uniform distribution of fragments showed an increasing trend. It can be seen
that the landscape model evolved toward diversity and homogeneity driven by various factors,
while the ratio of the total area of forested land to the area of various types of landscapes gradual-
ly increased during the period from 2013 to 2017. In summary, the main reason for the change of
landscape pattern in Changbaishan Nature Reserve is the impact of human activities on the forest
ecosystem.
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KA B AR RY X HAR BRI KRS A%, FEARACTRES b, LA A ik, 52—~ S8 ol g2
W, HASRGAAA UM PRK RN AES RGURIE. BEE KA BAR XA RE, ERPXA
NEFEEE 22, B Ry XA RSO0 R A4 TAR KRR [1]. BRIk, TR il B 2R Ry
DXL R AR AR TR+ 1 WX A A A AR AR LA A 25 R GUAR 55 DI e A B2
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Figure 1. Overview of the study area
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Table 1. Landscape pattern index
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Figure 2. Landscape classification maps for 2013 and 2017
[ 2. 2013 51 2017 FERMH HKE

Table 3. Change in landscape category area between 2013 and 2017
= 3.2013 5 2017 M AR ERAIE L

FOMEH 2013 £ AR (km?) 2017 £E T R (km?) 2013~2017 A (L2 (%)
FR PR PR 5312.9619 7745.6322 18.6289
SRNES /S 31445118 5959.0899 30.9172
iR R 3144.5118 5959.0899 30.9172
e 5359.1391 7633.1889 17.5030
Fih 60898.7592 1191.4398 96.1622
e % 5 16669.1691 34096.4523 34.3289
N 3144.5118 5959.0899 30.9172

4.2. =M ENEBAFHES TS H

JE It Fragstats4.2 FAFRI 24T, £33 TR X SO AKCERRBUE B, BESRIAAR LA K, H 23 b v
P A5 SO EL R (W R BR T AR R 2013 4E % 2017 4R [AVRAE T — @ REEE AR AL, Wk 4 . 5 2017 4EAHLL,
2013 AR FAHE I 8.06 x 107 m?2,  Fel R EHUTHIAIE I 2.27 x 108 m?, AR JETHAG 0 1.74 x 10 m?,
T A k> 5.97 x 10* m2.2013 A& SO B TA K /ANITT Jy: #E L > BRI E R > ARt > Kk > 5%
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Biih, 2017 FESOWRBMAR/NGT . RHE R > b > B > Kk > #ith. EXKALEAR
(R4 X RN [ M R A7 B (1 B 5 3547 ELACIRE, 2013 4F A1 2017 4R HIGAF] 19937 ANAT 270173 4, 435l b 244F
PEYUE AL 30.95%F1 68.59%, LA HiEE SR UL, MARHL, FEELHL, B E R SOWBEEL, T 0 Hh 3 A
TEIR /D o T 53 B mT LA FH R U B BB B (AR 4L, JEAER, WEACIX s o ARARAR X 3 30 7 g
—HEEHE N, LM 1.3351 m. BFAR R AR R 2 (A AR PR B R R . Rk, FRAR. L
RS b Ji X305 PRl A 4 2 88 () B84 0 ) s, R A 2R 2R (1 AU AR A AN B X, A S W R — P i )
T, AR HL SNSRI R T — N H S KBS, FREERERE RS EREIET
Britadh, HhHRZHEMEIRECTRE 032, FRIYSEIRECTIE 021, Fitk, SO0 23 A 7R HEAER KR
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2013~2017 #AEE N T 0.3 1 0.43, 2013 % 2017 4, P 4e50 B RT3 FFE 0.01. FlE BF 7203811
R, SOMEREARIE R AR ORI 2 . 76 A 210 X (0 M BRI 2013 41 64425 AN E] 2017 4E 1)
393922 4N, MILMAK T 71.89%. “FHIBEHRIEIARM 2013 £E11) 80.22 f& A 2017 £E(1) 19.06, Nk 62%. M
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K, SO A FEME TR B SO0 8 &) BE AR HOBR R D, RSO BUE AR G 5 —

Table 4. Landscape level index
% 4. BIKFIER

SO Fa 5L 45 2013 4F 2017 4¢ A E (%)
BEPE () NP 64425 393922 71.89
PR S I A CA 5590305.18 5589590.49 -0.0064
BEH B2 (Nm?) PD 0.29 2.35 2.06
e KBEHLE (%) LPI 20.81 29.11 8.30
NG ED 7.60 20.29 0.46
SORTEARTEHL LSl 116.99 292.45 0.43
SPIBERTEAR (m?) AREA_MN 80.22 19.06 -0.62
SEHITEARTEHL SHAPE_MN 1.31 1.13 -0.07
S35 53 YR FRAC_MN 1.05 1.03 -0.01
PR A K AR EE PARA_MN 543.49 1014.93 0.30
SRR AR HL CONTIG_MN 0.56 0.23 -0.42
B YR PAFRAC 1.28 1.34 0.02
DEHCREER 5 (%) COHESION 99.11 98.38 -0.73
SO B (%) SPLIT 80.33 80.09 -0.23
BEREZFEIETEE SHID 0.75 0.39 -0.32
BRI ETRE SHEI 0.54 0.35 -0.21

4.3. EMERZNTTUTH

GRENBEHEE FE . SO AR AR BRI BT TR 0% 16 A o WA IEFR Bk iR = W X 3 &4
o A XA S 25 18 B B RGP SO0, ngRpk. BLE) . K H . B E R K AR SO0 & R AR
WAE L . BEERHIFARTE — R L5 Se AU ZhRE[12] . — BRI, AR BT ) AR 2 AR nl BE LE 1B %
PR B EL R, 2013~2017 4F, HF7E X S A &35 A TRFE BB LT FE Y 1.13~1.31. & 50
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A 1R 2] T AT ARA KT UEREEIUR A T EORIARLL, IS AT St 2x 25 Ry R 2L A A3 35
Fee TEig2 ¥ HIRM 2 M SIE R SE e N TSR 50, #A A FZ RISCHCSIL, ST SR
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