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Evaluation of eco-environmental quality in central urban areas
of Tianjin City based on multi-temporal remote sensing images

HU Yang, GAO Weri*, YANG Jie
( School of Geology and Geomatics, Tianjin Chengjian University, Tianjin 300380, China )

Abstract: In view of the decline of urban ecological environment quality caused by urban expansion, based
on the Landsat8 OLI_TIRS satellite digital product image data of three time phases in 2014, 2016 and
2018, the changes of ecological environment quality in the central city of Tianjin, China, were evaluated
and analyzed using remote sensing ecological index (RSEI). The results show that the RSEI has good
applicability to the central urban area of Tianjin, which is characterized by high urbanisation, concentrated
and compact urban housing, and can monitor environmental quality and also play an important role in the
study of spatial changes. It is shown that the average values of the RSEI in the central urban area of Tianjin
in 2014, 2016 and 2018 were 0.547, 0.463 and 0.478 respectively, and the RSEI geographically shows an

inverted U-shaped trend of low-high-low from north to south and west to east. The correlation analysis of
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each index from the central urban area of Tianjin city shows that the normalized difference built-up and soil
index (NDBSI) is the index that affects the quality of the ecological environment in the study area the most,
with a high negative correlation with the eco-environmental quality, and is an important reference for the
future improvement of the ecological environment in the central urban area of Tianjin. The successful
demonstration in the central urban area of Tianjin shows that the application of RSEI remote sensing
ecological index in the assessment of ecological environment quality can provide a positive reference for
learning the urban ecological environment quality, monitoring and controlling the regional environment,

and planning and constructing the city.

Key words: remote sensing; central urban area of Tianjin; ecological index; principal component analysis;

trend analysis; correlation analysis
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Table 1  Grading scale for ecological status'

Classification

Range of values Description
of levels
Fail 0< ;<02 The poor ecological environment of the city has greatly
restricted the normal life of its people
Poor 02 <[h: <04 The poor ecology of the city, the arid climate, the low vegetation cover of the city and
the significant constraints on the normal life of the urban population
Average 04 <z: <0.6 The ecological environment of the city is suitable, the city has a medium level of vegetation
cover, suitable for the normal life activities of the people of the city, with few constraints
Good 0.6 < [ <0.8 The urban ecological environment meets the conditions of people's living activities and
has a high level of vegetation cover
Excellent 0.8 <y < 1.0 An urban ecology that maximises the conditions for people's living activities, with a

stable urban ecology and high vegetation cover
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Fig.2 Distribution of RSEISs in 2014 (a).2016 (b)~2018 (c)
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Table 2 Statistical table of the pixel number of RSEI indicators and their percentage

2014 2016 2018
Grade of RSEI - : B
Number of pixels  Percentage/%  Number of pixels  Percentage/%  Number of pixels  Percentage/%

1: (0~0.2] 203 0.10 7829 3.98 7294 3.69
2:(0.2~0.4] 16612 8.44 71711 36.45 57813 29.24
3: (04~0.6] 121905 61.97 75706 38.48 87860 44.44
4:(0.6~0.8] 56287 28.61 31493 16.01 37512 18.97
5:(0.8~1.0] 1709 0.87 10025 5.09 7227 3.66
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Table 3 Table of percentage distribution of changes in RSEI in the central city of Tianjin from 2016 to 2018

Percentage/%

Level of change

11.6

Significantly worse

221

Slightly worse

17.1

No significant change

31.3

Slightly better

17.9

Significantly better
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Table 4 Correlation matrix of the 4 indicators and RSEI

2014 2016 2018

Wet NDVI LST NDBSI RSEI Wet NDVI LST NDBSI RSEI Wet NDVI LST NDBSI RSEI

Wet 1.000 0.880 -0.602 -0.833 0.932 1000 0.855 -0.583 -0.908 0915 1.000 0.855 -0.636 -0.818 0.934

NDVI 0.880 1.000 -0.483 -0.611 0.957 0855 1.000 -0.485 -0.877 0.841 0.855 1.000 -0.530 -0.765 0.881

LST -0.602 -0.484 1.000 0.690 -0.609 -0.583 -0.485 1.000 0.560 -0.672 -0.636 -0.530 1.000 0.627 -0.714

NDBSI  -0.833 -0.611 0.690 1.000 -0.625 -0.908 -0.877 0.560 1000 -0.700 -0.818 -0.765 0.627 1000 -0.631

Average 0.777 0.658 0592 0.711 0.781 0.782 0.739 0543 0.782 0.782 0.770 0.717 0.598 0.737  0.790
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Fig. 6  Three-dimensional random point diagram in three time phases
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