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Abstract: A remote sensing based ecological index (RSEI) was developed specially for monitoring and assessing regional
ecological changes. The index combined four indicators from existing remote-sensing indices/components to represent
greenness, dryness, wetness and heat, which were the important ecological indicators frequently used in assessing regional
ecology. Instead of a weighted addition of the four indicators, the principal component analysis (PCA) was utilized to
compress the four indicators into one in order to assess overall regional ecological status. The RSEI was then constructed
using the first component (PC1). The application of RSEI in Hetian area of County Changting in Fujian Province, China,
showed that the RSEI could quantitatively reveal regional ecological changes during the period from 1988 to 2010. The
RSEI values could be well compared with the commonly-used ecological index (EI). Nevertheless, besides working as a
quantitative indicator, the RSEI had more functions than the EI, such as detecting, simulating and predicting

spatiotemporal changes of regional ecological quality.
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Fig.1 Location of the study area and 3D-perspective of the Hetian Basin (RGB:741)
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Table 1 Principal component analysis of four factors

A b PC1 PC2 PC3 PC4
Wet 0363 -0270 -0.752  0.479
NDVI 0.681 0491 0392 0377
1088 NDSI -0.541  -0.075 0271  0.793
LST -0.335  0.825  -0.455  0.005
RFAIE A 0.084  0.006  0.004 0
FFE(ETTIR R (%)  89.36 638 426 0
Wet 0297 -0.151 -0.480  0.841
NDVI 0.723 0449  0.490  0.190
5010 NDSI -0.581  0.025  0.638  0.505
LST -0318  0.880  -0.350  0.033
FEAEA 0.056  0.005  0.003 0
FRIEMHTTMR R (%) 87.50  7.81 4.69 0
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Table 2 Correlation matrix of RSEI and four factors

- 1988 4F 2010 4F

Wet NDVI NDSI LST RSEI Wet NDVI NDSI LST RSEI
Wet 1 0.780 -0.906 -0.712 0.889 1 0.703 -0.896 -0.651 0.824
NDVI 0.780 1 -0.949 -0.703 0.972 0.703 1 -0.899 -0.658 0.972
NDSI -0.906 -0.949 1 0.743 -0.987 -0.896 -0.899 1 0.696 -0.967
LST -0.712 -0.703 0.743 1 -0.802 -0.651 -0.658 0.696 1 -0.761
SRS 0.799 0.811 0.866 0.719 0.913 0.750 0.753 0.830 0.668 0.881

WA 24 {E Wet=0.775, NDVI=0.782, NDSI=0.848, LST=0.693, RSEI=0.897

FE: PRI S S LLRE AR AR S A F R A 5 R B L (K T, LA 19884 Wet 1] Meanyer 1083 = [0.780] + |-0.906]+-0.712[]/3=0.799

%

K2 T A X R G R (1) (RGB: 543)F1 RSEI &S HGEA(T)
Fig.2 Images of the Hetian basinal area (upper) (RGB: 543) and the corresponding RSEI images (lower)
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Table 3 Land use class, water network density and soil

erosion grade in the Hetian area (km?)
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Table 5 The area and percentage change of each RSEI
level from 1988 to 2010 in the Hetian area

RSEI % 1988 4F 2010 4E
MR(km>) EH(%)  HRGkm®)  E5H(%)
1: (0~0.2) 50.92 6.57 21.65 2.79
2:(0.2~0.4)  182.53 23.55 102.48 13.22
3:(0.4~0.6)  278.55 35.94 245.40 31.66
4:(0.6~0.8)  245.07 31.62 331.69 42.80
5:(0.8~1.0) 17.93 231 73.78 9.52
&t 775.00 100.00 775.00 100.00

2.2.2 FEFLLETII  RSEI A PSS
FEE IR RS FOLRN T DX 35 A A AR AL 34l B, B o
X4 4E4r ) NDVIL Wet. LST. NDSI. RSEI
Ll AR AT AR S5 LA RSEL by A A% &, LA

~
N
1% 5%
K 3

NDVI. Wet. LST. NDSI & HZA 8 1T& 5
(VA 5387 2 L B AT O R R 5%5 A%
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1% 1) 52 3 A 50):

1988 4F:RSEI = 0.231Wet + 0.432NDVI-
0.343NDSI — 0.213LST+ 0.452
(R*=0.973)

2010 4F:RSEI = 0.201 Wet + 0.552NDVI—
0.402NDSI — 0.236LST+0.354
(R*=0.988)

®6 ERTMAEN  (km)
Table 6 Change detection (km?)

25 W L ESIES
3 1.57 88.44
A 2 13.39
-1 73.48
A 0 315.16 315.16
+1 301.29 371.40
- +2 66.60
+3 3.48
+4 0.03

Bk A
TTHIDS 1988, 2010 4FA 2573 4% B RAZ Al
Fig.3 5-leveled RSEI images of the Hetian basinal area in 1988 and 2010 and their change detection map
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Fig.4 3D-scatterplots of feature space RSEI vs. NDVI
and Wet and RSEI vs. LST and NDSI
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