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Abstract: Landscape pattern evolution and ecological environment responses were intensively affected by land use change.
This research field has become the study hotspot of many scholars. In order to exactly evaluate the impact of land use change
on landscape pattern and eco-environment, this paper takes Xunwu watershed as the research object. Both landsat5 TM
images in 1995 and 2005, and Landsat8 OLI images in 2015 were selected for remote sensing interpretation. Therefore, land
use data of three periods were obtained. Meanwhile, the dynamic change of land use and the evolution characteristics of
landscape pattern were analyzed by ArcGIS10.2 and Frgstats4.2. In addition, remote sensing ecological index ( RSEI) was
used to evaluate the temporal and spatial evolution of eco-environment quality in Xunwu watershed from 1995 to 2015.
Firstly, the results indicated that the area of orchard land (increased by 40.14% ) and forest land ( decreased by 33.91%)
in the Xunwu watershed changed the most in the past 20 years. The area of water body changed the least with a decrease of

0.1%. Land use change is frequent with one-way characteristics. The “rising trend” of orchard land and “falling trend” of
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forest land are very obvious. Overall,, changes were revealed as an unbalanced state. Secondly, the shannon’s diversity index
(SHDI) and modified simpson’s evenness index ( MSIEI) increased from 0.7083 and 0.2423 in 1995 to 1.114 and 0.5247
in 2015 at the landscape level, respectively. Index of CONTAG decreased from 72.93 in 1995 to 58.13 in 2015. Thus,
landscape heterogeneity of the watershed is enhanced, and the fragmentation degree is also increased. Thirdly, the mean
values of Xunwu watershed RSEI were 0.554, 0.544 and 0.550 in 1995, 2005 and 2015. It showed a trend of first decline
and then increase. Eco-environment was improved suffering from degradation. The occupation of forest land is the main
cause of the deterioration of eco-environment by the rapid expansion of orchard land. The primary causes of eco-environment
improvement include returning orchard ( cultivated) to forest, protecting ecological forest, and afforestation. This study
would provide important scientific basis for land use planning, lucid waters and lush mountains pattern establishment, and

ecological environment protection.

Key Words: landscape pattern; ecological environment quality; remote sensing ecological index ( RSEI ) ;

Xunwu watershed
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F1 1995 —2015 £33 5oKimiE L AR B AR R TR
Table 1 Scales and dynamics of land-use types from 1995 to 2015

M A A 3 H Percent/ % 1995—2005 4F¥7E £k 2005—2015 4E25 4k
Land-use types 1995 4 2005 4F 2015 4F Annual change rate/% Annual change rate/%
B Cultivated land 14.72 14.00 7.34 -0.07 -0.67
HHh Forest land 79.04 54.10 45.13 -2.50 -0.89
FEl 1 Orchard land 2.34 28.09 42.48 2.58 1.44
U HHL Construction land 0.26 0.44 2.06 0.02 0.16
K3 Water body 0.59 0.50 0.58 -0.01 0.01
A H Unused land 3.05 2.87 2.41 -0.02 -0.04

25+ MR GRS AR A (32 2) , T 9K IR, 1995—2015 4F 1A 1814525 oo A F 2R BB A 56 A F%E 1y, B
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Table 2 Transfer matrix of land use types in Xunwu watershed from 1995 to 2015

el Hhith M R festidathii] Kk A FH b /it 2015
Land-use types Cultivated land Forest land Orchard land Construction Water body Unused land Subtotal 2015
B/ hm? 5665.93 986.79 125.90 13.43 65.19 207.44 7064.69
B/% 39.57 1.28 3.57 5.42 11.75 7.12

C/% 80.20 13.97 1.78 0.19 0.92 2.94 100
Mt/ hm? 605.40 42438.00 57.85 5.47 56.75 728.83 43892.31
B/% 4.23 55.02 1.64 2.21 10.23 25.01

C/% 1.38 96.69 0.13 0.01 0.13 1.66 100
Bl #i1/ hm? 6340.50 32347.79 3250.19 26.86 142.91 793.46 42901.71
B/% 44.29 41.94 92.06 10.85 25.76 27.22

C/% 14.78 75.40 7.57 0.06 0.34 1.85 100
AU/ hm? 1208.46 434.97 65.89 189.63 41.78 34.29 1975.01
B/% 8.44 0.56 1.87 76.58 7.53 1.18

C/% 61.19 22.02 3.34 9.60 2.12 1.74 100
7K/ hm? 83.26 190.29 1.39 1.92 239.24 33.91 550.01
B/% 0.58 0.24 0.04 0.78 43.12 1.16

C/% 15.14 34.60 0.25 0.35 43.50 6.16 100

A I HiL/ hm? 413.34 737.91 29.11 10.29 8.90 1116.73 2316.28
B/% 2.89 0.96 0.82 4.16 1.61 38.31

C/% 17.85 31.86 1.26 0.44 0.38 48.21 100
/Nt 1995 14316.89 77135.75 3530.33 247.60 554.77 2914.66 98700
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Fig.4 Landscape index variation characteristics of Xunwu watershed
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Table 3 Principal component analysis of indicators from 1995 to 2015

AENr Year S/ Parameters PC1 PC2 PC3 PC4

1995 4 B WET 0.619 0.433 -0.646 -0.111
LR NDVI 0.585 -0.761 0.095 -0.265
F ) NDSI -0.215 0.177 0.077 -0.957
I LST -0.478 -0.449 -0.754 -0.036
HEAFH Eigenvalue 0.116 0.040 0.021 0.001
BFIHRR Percent eigenvalue/% 65.08 87.61 99.3 100

2005 4F- I WET 0.605 0.324 0.727 -0.004
SR NDVI 0.654 -0.722 -0.222 0.029
B NDSI -0.022 0.014 0.017 1.000
S LST -0.453 -0.611 0.649 -0.013
FHAF{E Eigenvalue 0.164 0.023 0.016 0.000
BHkR Percent eigenvalue/% 80.56 91.90 99.85 100

2015 4F IR WET 0.546 -0.034 0.777 0.311
LR NDVI 0.470 0.448 -0.529 0.547
+ 1 NDSI -0.548 -0.303 0.061 0.777
T LST -0.426 0.841 0.335 0.002
HEAFH Eigenvalue 0.210 0.030 0.015 0.002
TR Percent eigenvalue/% 81.55 93.10 99.08 100
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B, B DX R €, Xl (2B A IR BT A0 ) AT s

% 4 AT %0, RSEI YE /1 1995 4EAY 0.550 TR 2005 4ERY 0.544, F I T 1.09% ; -1 2005 4E £ 0.544
HEINE) 2015 41 0.554 35T 1.84% , T LK Gk i 18 )8 AE A HR HCR I S8 R RE R LA RRAE Ul AR
ADIREEAR 22 5 XA FIreitat
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Fig.5 Remote sensing based ecological index map of Xunwu watershed

R4 BEM4NIERERESEY RSEI N HETL

Table 4 Variation of the mean of 4 indexes and RSEI in each year

A0 fiidiy 2314 T W SEVR IO R4
Year WET NDVI NDSI LST RSEI
1995 0.616 0.671 0.875 0.684 0.554
2005 0.626 0.578 0.993 0.628 0.544
2015 0.633 0.731 0.583 0.538 0.550

LG (£ 5) , FERFA RGN | RIS LCE 1995 4F 1Y 47.40%F% 2 2005 41 47.33% Fil% 2
2015 4FfY 45.13% ,20 AR FE N RE 2.27% , FREIRBEAN K ; 5 RIS AR BRI e 25 | 25 19 IX 38 5 LU PR
1995 4] 28.83% I T 5] 2005 4F- 35.15% 5% 2015 41 35.09% ,20 [0 I 1T+ 6.26% , X #B 5 B T i 20
AR B A RO BRSBTS R, S-Sk s SR o e AL B B 2 | 1995 4
1Y 19.80% %1 2005 4F1Y 25.65% 53] 2015 4£11) 28.06% .

£5 BRIEX 1995—2015 FHE& RSEI FRHE R4t
Table 5 Area statistic of RSEI level from 1995 to 2015 in study area

- _ 1995 _ 2005 _ 2015
Grade Area/ L\mz % Area/ I(\mz % Area/ I(\mz %

# Bad 112.68 11.60 151.73 15.62 143.49 14.77
9% Poor 167.32 17.23 189.70 19.53 197.33 20.32
F2 Moderate 230.95 23.78 170.20 17.52 192.11 19.78
B Good 268.03 27.59 210.34 21.66 165.86 17.08
f High 192.35 19.80 249.35 25.67 272.53 28.06

3.3.3 RSB AE T

BT AR B MARE SN GER T A, DR SR T BRI 4 MNMEI G R E
ASHE BT B - S i - IR kA A I T R

(1) HAR P Z XA IR () 52 1

WA Be N, 5 A A I BE 2 1E A OC 19 5 A A PR BT 2 100 AH OC 9 IR R O k1Y 18 Rk A AR IR B 4R AR
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Fig.6 The variation of annual precipitation, average temperature and runoff depth in Xunwu watershed

(2) NI s A S IR BE AR AL I 52
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TAO A ORI 0.13hm®, HEAHSEEE R, 1995 472005 4 F1 2015 45 - 1% H 5 Fealk 7= 430 o~
0.50 1.7 \4.56 /ZTCH 16.62 4ZTT, Foll c (B 5 2 — B2 b M 2 B (8, o B3 0 e K o i B L Y 26
— R, TR A T R AE AR K IR SR O AR AR 2 RO S T A S
R YRR S5 M B 2 T el 250 IR I PN K AT 1 R A A e o el i, LA S R SR 55 (A AN
A SIS T AR 2 KRRRAIK

SR, T Sk A AR o O B AR LR B2 B 1995 AR 1Y 19.80% & R & 2015 4E 1Y
28.06% , NI 5 Hn] DI MY, TRER A0 DX 38 (AR AR PRBE i 00 ) 1 AR B S8 3, 3 S X 35 22 S dith | ik 5 5 1 FLiEg
A — ROV S IMAZ GG B S AT 4 IR . S Ee 5 6 S0 T O¢ T A B B MRS R 4 1Y
SRR PR TR S S B A S B AR (2011—2020) ), HREUS T —E R EEL, &5
T, 2 B ARk L 58 i AR AY 10323.9hm? , FEBEERVL B 4K 2160 hm®  IRFFIEAMK 1666.7 hm? | IR F 14474009
hm?, 7 LA AE S B E FAUE 14km®, XEEFMRAHEER N T LK B A B M0 T B R BTk,

4 S5t

4.1 #5ie

ASCER L AREL 1995 ,2005 F 2015 4F = HAFZAR B S o) 1 SR 1345 20 AH Ny 1) - A FH Z5CHs 7538 50 1 i
RGBS B AR AR 0BT ) A ) FH s A5 AR AR AE  R] st AR S A S 2 T3 AR 2 R 7K S R S WK S 55 WL
M A8 K, A5 B P WA R A R AE | 55 AT RSEL X 513 /K J I 1 2 A5 30 8 i AT PR ¢ . 4518
wr.

(1)1995—2015 4= [a] , Fel b (B5 0 40.14% ) FIARHL (38070 33.91% ) THIFR 4 LG AR A B2 A K, Ak i (20>
7.38% ) FWR , AKIR (WD 0.1% ) ZEAGIR BE e /N WS AF BE p el i o 357 UMb« ¥ 45" + 0 B Wk, i P Ml g
SRAF TR A b A AR b 52 /N R RS =F 6 A0 Ll MR A R () S T R i R SR AR AL T
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(2) FOMAE b, I A e ZHE P46 %k (SHDI) & IE Simpon %) B 45 %% ( MSIEL) 43 il i 1995 4 (1)
0.7083.0.2423 [-F+ 28 2015 4F (1) 1.114,0.5247 , ULEHBES IS A T 2084k, 5o 35 5 BEAE S N, & 5o Ay |
LU T340 A, A A D0 35 S SO0 P AR e X S o 2 oV PR/ D S5 0 5 B P 3 i, 5 L SR 4 B85 46 2 ( CONTAG )
1995 419 72.93 T REE 2015 4F 1Y 58.13 , U B LS 38 148 22, SOURE AL AR EE 3 v . mT 0, 3T 20 4k
T KR A b ] FH AR AR 20 b5 e 2 s A R

(3) Tk AL 1995 2005 F12015 4 RSEI ¥IE 3514 0.554 .0.544 F10.550, 25 PR ETHEH 356
A SIREDIROOCEAL SR . T 50 & s R Y el Mo s 3 sk xRt g 5 R A SRR £, 5
RS CBR) I AR LR A MR B AR AR 3 MR A SR e 1
42 ifig

+ MR AR A2 & R A SIS S5 S i AR U R R A S R G A D e B AR AR R Y
M A 2SR BRI , 25 A Jey 7 A8 R AR S PR AR L Y B IR Bl 3 FE i A5 AR L LU I I L 1 BIF Y
B, 24 b/ R A AR S R BT 03 1 T kR o T AR S BB AL B DTk R ARSI R —
PEim, RZBEAR, BRI N A S R EEIR OS2 X A RN i 3 P AR R S5 BRI Ja 45 3R . X 5 AR SCF oK sk
BIERAL G5 8] 203 (HHA S I B E 2 TR gs R4 .

AT BAES) BRI ST s, b b ) PR B b A 2SR B R AR B e e v T R, R AR Ik
EEB RGN R AR R, SOOI S Mg v b o7 AR B 2 R BUE B R R URe ik
FEJFH BN E S R BERCE M R, RRAERT S R IE 2RI, 4 R AR b2 A 25 R ik
JE s} 2 AR 1 R K, AR R K SO0 4R AR S R GRS B Yo MEVE T . X 5 3K i dsl - Hb R FH A2 Ak
TRZ 5% ) 2 500K S AR AR IR BRI (R BIF 52 45 RAH — 2
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