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Tab.1 Principal component analysis of 4 indicators

Ay EiEgan PC1 PC2 PC3 PC4

WET 0.2773 0.6401 0.7156 0.0359
NDVI 0.960 5 —0.203 8 -0.189 5 —0.006 5

1990 4E  LST -0.0246 0.7405 -0.6715 —-0.0109
NDSI -0.0034 -0.0162 -0.0343 0.999 3
LERRIE 0.3428 0.0048 0.0023 0
TR/ % 97.99 1.36 0.65 0
WET 0.2269 0.4384 0.7227 0.484 4
NDVI 0.1098 0.8884 —0.4236 —0.176 9

2002 4 LST -0.8024 -0.1365 -0.4307 0.389 8
NDSI -0.5519 -0.0025 -0.3367 0.7629
FHIE(E 0.3723 0.0040 0.0026 0.000 2
TIHRHR /%  98.23 1.06 0. 67 0. 04
WET 0.2290 0.5548 0.7861 0.1476
NDVI 0.3296 0.8173 -0.466 9 -0.073 6

2009 4F  LST -0.9157 -0.1550 0.3687 0.039 8
NDSI -0.0219 -0.0158 —-0.1675 —-0.0229
LERRIE 0.3148 0.0050 0.0018 0
TR/ %  97.89 1.55 0.56 0
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Fig.1 Images of Changning City (R(5),G(4),B(3))and corresponding RSEI images
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Tab.2 Mean values of 4 indicators and RSEI
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Tab.3 Area and percentage change of each RSEI level from 1988 to 2010 in Changning City
1990 4E 2002 4F 2009 4
Q =1
RESI ) R kn? FAM /% B ki FAM /% B ki’ TSI/ %
= 126.24 6.131 296.94 14.422 22.50 1.093
P 1261.59 61.271 1274.73 61.910 1195.27 58.052
g 401.73 19.511 402.79 19.562 497.38 24.156
R 240.94 11.702 67.66 3.186 311.24 15.116
i 28.50 1.384 16. 88 0.820 32.60 1.583
M3 A, SRR R SR &4 TN
. el e HME/km> KW/ km?
16.699% ¢ 4540 2 TALLL B S DI LK T
BN, SRR, E TR AESEER TIEE s -2 16.34 250.52
. . -1 233.16
j(ﬂgj:/%l%] o %Uﬁﬁiﬁjﬁiﬂ ’ ﬁ 7 /l\ggfgﬁx‘_fﬁjﬂfﬁ E"J RN 0 1 280.10 1 280.10
A T AR R0 90 R AR ARG, < AR i +1 474.74
. N 75 2 49.33 528.38
HE R AR BB 4Y 3 G, AREII AL RS 3 e )
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(a) 1990 4F RSEI 42414
— G e G wmm
E 2
Fig.2 5 -leveled RSEI images of Changning City in 1990 and 2009 and their change detection
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BIEE) , iAol ] Bl AR A K, DA i oy 3
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Tab.5 Correlation matrix of RSEI and 4 indicators
1990 4F 2002 4F 2009 4
iR
WET NDVI NDSI LST  RESI ~ WET NDVI NDSI LST  RESI ~ WET NDVI NDSI  LST RESI
WET 1.000 0.907 0.910 0.910 0.899 1.000 0.931 0.877 0.942 0.847 1.000 0.811 0.889 0.900 0.904
NDVI 0.907 1.000 0.986 0.986 0.982 0.931 1.000 0.943 0.964 0.845 0.811 1.000 0.921 0.923 0.944
NDSI 0.910 0.985 1.000 0.992 0.998 0.877 0.943 1.000 0.966 0.925 0.889 0.921 1.000 0.997 -0.995
LST 0.910 0.986 0.992 1.000 0.992  0.942 0.964 0.966 1.000 0.942 0.901 0.923 0.997 1.000 0.997
SEHFEERED 0.909 0.95 0.962 0.962  0.967  0.917 0.946 0.928 0.957 0.890 0.867 0.885 0.936 0.940  0.960
3 WET =0.898; NDVI =0.930; NDSI =0.942; LST =0.953; RSEI =0.939

OV — 4545 5 A8 F5AH 2 R B4 X, DL 1990 4E WET F9) . Mean = (10.907 1 +10.9111 + 10.9101)/3 =0.909
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Ecological changes assessment based on remote sensing indices .
A case study of Changning City

LUO Chun', LIU Hui'?, QI Luyue’
(1. College of Environment and Resources, Fuzhou University, Fuzhou 350108, China; 2. Institute of Remote Sensing and
Information Engineering, Fuzhou University, Fuzhou 350108, China; 3. Spatial Information Research Center
of Fujian Province, Fuzhou University, Fuzhou 350108, China)

Abstract; Using remote sensing methods to assess regional ecological change can achieve a long cycle and
immediate results. The authors employed remote sensing eco index ( RSEI) method to monitor the erosion of the
ecological changes, with Changning City as the study area. 1990, 2002 and 2009 Landsat TM remote sensing
images were chosen as data sources, from which 4 ecological factors were extracted, i. e. , green degree, humidity
degree, heat degree and dry degree, as indicators of evaluation model. Combined with principal component
analysis, the authors quantitatively and objectively assessed regional ecological changes in the past 20 years. The
results show that remote sensing Eco Index (RSEI) method seems to be a good method for evaluating the effect of
ecological restoration in soil erosion area. It is proved that RSEIl eco — index value increased by 22.39% ;
nevertheless , excellent level of eco — area ratio decreased from 13.086% in 1990 to 4.006% in 2002 and then rose
to 16.699% in 2009, which indicates that the ecological quality of this region has been greatly improved after 20
years’ soil erosion control. Through the investigation and analysis of Changning City, the authors have found that
main prevention measures, such as afforestation and construction, have exerted greater effects on the improvement
of the ecological quality.
Key words: ecology; soil erosion; remote sensing ecology index ( RSEI) ; Changning City
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