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Fig.1 Study area and remote sensing image
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Table 1 Land cover classification system
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Fig.2 Image segmentation results
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Fig.3 Spectral characteristics of different surface layers
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Fig.4 Classification decision tree of image interpretation
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Table 2 The rate of different classification in total areas
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Table 3 The rate of different classification in total areas

H Pl Bt fife I B/ km? BT o5 H i/ %
ETEN 4051 97.66 20.07
N 12 695 254.34 52.27
Hr b 6 456 64.54 13.26
kAR 1074 6.54 1.34
A1 4 580 1.83 0.38
[XEEI 3065 14.43 2.97
HHIX 9 495 47.27 9.71
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Fig.7 Distribution of test samples
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Table 4 Comparison of accuracy of each classification

i3 o3Ik TR AR HEA B KA HHF X W HE L2
o eSS 66.67 60.00 85.71 100.00 80.00 71.43 100.00
il PEDRG BE / %% e SBITHr 2K 76.19 69.23 38.46 100.00 69.23 50.00 100.00
MG 2Kk 88.00 88.46 88.89 95.24 81.82 100.00 100.00
PRI 3 Ak 64.00 72.00 60.00 90.00 80.00 100.00 80.00
FHPREEE/ % He GBI 432 64.00 72.00 50.00 80.00 90.00 80.00 60.00
WG 2k 88.00 92.00 80.00 100.00 90.00 80.00 80.00
Yo 43 20k 75.00
SR % F SR 432 71.00
WG 2k 90.00
P 432 7k 0.69
Kappa £ %t AR IT 4326 0.71
LR eSS 0.90
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2010 to 2018
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Study of Land Use Classification and Changes in the Ecological
Conservation Region of Beijing based on Rapid Eye Images

Zheng Qi"?, Di Suchuang'’, Pan Xingyao'’, Liu Honglu"*,Zhu Yonghua'?,

ZHang Cen'”,Zhou Xing""*
(1.Beijing Water Science and Technology Institute , Beijing 100048, China;
2.College of Hydrology and Water Resources, Hohai University, Nanjing 210098, China;
3.Beijing Engineering Technique Research Centre for Non—conventional Water Resource Exploration and
Utilization and Water Use Efficient, Beijing 100048, China)

Abstract: To overcome the low classification accuracy problems in complex land use regions, a case study is
carried out to develop a new classification method based on two traditional classification methods and Rapid Eye
remote sensing imagines in the eastern part of ecological conservation region in Beijing City. Firstly, the land
use classification system is developed and these land such as cultivated land, water body, build-ups, forest,
shrub, mine lot and quarry are included. Secondly, the imagines are segmented into 37 100 polygons using ob-
ject—oriented technology according to different spectral features, structural features and morphological features.
Thirdly, the land use types are identified using Decision Tree method and the Nearest Neighbor method. The
overall accuracy values are 75% and 71% for the Decision Tree method and the Nearest Neighbor method, re-
spectively. The Kappa coefficient values are 0.69 and 0.71 for the Decision Tree method and the Nearest Neigh-
bor method, respectively. The results show that the Decision Tree method is with higher accuracy in the regions
with distinct spectral characteristics such as water body, vegetation and cultivated land, while the Nearest
Neighbor method is with higher accuracy in the regions with similar spectral characteristics such as shrubs and
forests. Fourthly, a new optimized combination classification method is proposed based on these two methods
with the overall accuracy of 90% and the Kappa coefficient of 0.9. Finally, the land use changes are analyzed in
ecological conservation area in Beijing from 2010 to 2018 based on the new method. The results show that the
ecological damage zone has being repaired and the areas for mine lot and quarry have being declined. These re-
sults could provide technical support to explore the evolution process and the disruption characteristics in the eco-
logical conservation region.

Key words: Land use; Rapid Eye; Object—oriented classification; Decision Tree Method; Nearest Neighbor
Method



