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Abstract

Land coverage and landscape pattern changes are the important basis of the study in the change of
ecological environment and wildlife habitat pattern. In our study, we got the three phases dataset
of lands at TM at summer in July 1995, 2004 and 2014 in Gaogesitai-Hanwula national nature re-
serve, Inner Mongolia, and used techniques of remote sensing (RS), geographic information sys-
tems (GIS) and landscape pattern analysis method to systematically analyze the land coverage and
landscape pattern change from 1995 to 2014, and quantificationally analyze land cover types
change degrees, patch area index, patch shape index, edge density index and diversity index. Our
results showed the grassland, woodland, brush and half shrubs were the main land coverage type.
They occupied 80% - 90% of the total area. From 1995 to 2014, grassland decreased by 245.74
km?, forest land increased by 99.73 km2 and brush and half shrubs decreased by 4.38 kmZ2. From
1995 to 2014 by the landscape pattern, patch number, patch density and mean shape index
showed great fluctuations (increased firstly and then decreased quickly); the degree of aggrega-
tion firstly decreased and then increased; Shannon’s diversity indices gradually increased; and the
largest patch index gradually decreased. It showed the landscape tended to be more abundant and
complex from 1995 to 2004, and the degree of fragmentation was decreasing and tending to be
stable. Our results also showed as the promotion of the level and the improvement of protection
for the nature reserve, the environment of nature reserve was improved. However, it still faced
the enormous challenge due to the land degradation.
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Figure 1. Location of Gaogesitai Hanwula national nature reserve
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Figure 2. The land-cover maps of Gaogesitai Hanwula nature reserve from 1995-2014
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Table 1. The index of landscape pattern (according to McGarigal and Marks [15])
F 1. RWMARFHHEXIEIRAERYE McGarigal #1 Marks [15])

SR EL

HE N

fiik

BEHL 4 NP

BEYLHIE PD

FRIPEHE A MPS

K PEERTEHEL LPI

FEIFEARSREL MSI

R CONT

Shannon’s Z 1% #541 SHDI

NP =N

PD=N/A

MPS = AxlOG
N

Lpl=wxmo

2

CONT =|1-—E [17—}100

NP K, SO B TERR, — e R0
PRI P R . N O BEELER ()

FP T RIS PD>0, L EMR. N&
YR (D), A SRR (kmP).

MPS & SR B (K e s fa A, JLAEI
R/ME—SERRBE 5 OV B 2 R A R R N
NBEHECE (), A AR (km?).

LP1 A [ K /INAT P 25 W P A0 355 5 A0 A 8
PSR, H— R RIS
AR . ar-an AT BEERIERL, A A5
LA (kmP) o

MSIERR,  BEHR FTEAR R 5 A% St 1
RIBES AR AR R . m g SRR A5
(M) n NSRBI H(D), Py BRI
Ke(km), ay ABEHATAA(km?), 0.25 JyIEJs
TERIERH.

CONT EBER, 150 FH B B [a] fy 2 1l s
T SOUR R ARG, m AR
AN n ASBERAEL(AN), Py AERE
PLIEEEH A FH SRS R T 28580 0 5 j MR,
ai APEHRIA TR (kmP).«

SHDI K, R W5 BEB IR I3 A7 (R 2 AL
B, PSS S R BT o 1Y
EL151(%) «




VAL

Table 2. The change of land-cover in Gaogesitai Hanwula nature reserve from 1995 to 2014
%= 2. BRHTAESH BARRIPX 1995~2014 £ BENETTL

A Area/km?

BhASFE Chang rate/%

b A
1995 4 2004 4E 2014 4E 1995~2004 2004~2014 1995~2014
T 502.04 300.55 256.30 —4.46 -1.47 -2.58
bt 242.73 343.76 342.46 4.63 -0.04 2.16
THEMEREAR M 264.28 339.61 259.90 3.17 -2.35 -0.09
KA 10.82 3.21 2.75 -7.82 -1.41 -3.92
B 2.30 17.80 1.17 74.80 -9.34 -2.59
ZSil 11.16 28.39 170.76 17.17 50.14 75.29
Table 3. The change of land-cover in Gaogesitai Hanwula nature reserve from 1995 to 2014
# 3. BRHTAE SR BARRIPX 1995~2014 £ (8] + B X1 FB4FE
o PN
Tl Mt VE N HEAR KA A i
Bl 142.07 44,54 60.65 4.20 0.94 3.32
pa 129.27 11041 100.02 2.35 0.09 0.73
TEMEREAR 112.57 70.14 75.29 1.28 0.13 0.42
AR 1.94 0.27 0.25 0.12 0.01 0.15
A 0.71 0.06 0.14 0.01 0.06 0.13
T 119.84 14.53 26.94 2.22 1.00 5.84

Table 4. The change of landscape indices in Gaogesitai Hanwula nature reserve from 1995-2014
=4 SRHEFESHBERRIPX 1995~2014 FRYEHEK

P OB PRMGEE PD PRI %kﬁﬁ}@a Ti’ﬂﬁéwﬁ RN

NP (1) (AMkm?) MPS (A1) % LPI (%) L MSI (%) COHESION (%)
1995 37850 36.63 2.73 21.36 126.73 99.13
2004 59350 57.44 1.74 8.71 160.21 98.66
2014 41595 40.25 2.48 7.64 1145 99.38

Shannon’s £ R4
6% SHDI (%)
1.15
1.28
1.38

Table 5. The change of the landscape indices of land-cover styles in Gaogesitai Hanwula nature reserve from 1995-2014

F 5 SRIIEFTSRBRRIPX 1995~2014 F£& T B L X RS MIEH T

THERIA Eh PP MPS (AT BOKBEELRELLPI (%)  FHEIRRIGE MSI (%) R4 COHESION (%)
) 1995 6.40 21.36 1.31 99.64
Bl
2014 1.42 5.01 1.30 99.44
o 1995 2.57 3.58 1.31 98.37
TE N REAR M
2014 2.92 7.64 1.27 99.54
1995 1.59 0.65 1.26 94.05
s
2014 4.96 2.96 1.34 98.98
1995 0.43 0.09 1.14 76.74
PIEN
2014 1.86 0.06 1.41 96.68
1995 0.68 0.12 1.17 85.65
B
2014 2.38 3.54 1.25 99.36
) 1995 0.80 0.03 1.17 83.59
it
2014 0.27 0.01 1.13 84.62
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