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Introduction

Research area: Taipei, Taiwan. Located on the north of the island, Taipei is Taiwan's core urban, political and economic center; population >2.6 M continuing to expand affecting urban landscapes. Research aim: spatiotemporal analysis of urban dynamics in study area during 15 years (1990-2005) Research objective: application of GIS methodology and remote sensing data to spatial analysis for a case study of Taipei. Data: Landsat TM images taken from the USGS. Software: ENVI GIS.

Research Problem

Recently, urbanization is notable in Taipei. Expansion of urban landscapes in Taipei has unique features. Taiwan's exceptional economic and industrial growth since 1980s: "industrial wonder of Taiwan". Country transformed from agriculture-based traditional economy into a highly industrialized hightech oriented economy.

Changes: modified social and natural landscapes. Taiwan is now a highly urbanized country with 80% of population living in cities. Intensive urbanization => affect biodiversity and ecosystems sustainability => transformation of natural landscapes. Natural land cover type => human-affected artificial surfaces; city enlarges. Human pressure increases rapidly due to the city expansion. Rapid urbanization affects complex interrelations of natural and urban ecosystems, changes structure, size and shape of landscapes. Taiwan has unique landscapes with high environmental value, outstanding natural beauty, rare and extinct species. Environmental monitoring is effective for city management and nature conservation.

K-mean Classification and Spatial Statistics:

Change detection statistics: process, in 7 steps: 1). Change detection statistics (selection the tool from the menu )2). Setting options of process 3). Choice of 'Initial Stage' image. 4). Choice of 'Final Stage' image 5). Defining equivalent classes 6). Defining pixel size for area statistics 7) Statistics output

Methods

Workflow includes following steps: 1) Preliminary processing 2) Creation color composites 3) Classification using K-means algorithm 4) Mapping using classification results 5) Accuracy assessment. The preliminary data processing includes image contrast stretching, which is useful as by default, ENVI displays images with a 2% linear contrast stretch. For better contrast the histogram equalization contrast stretch was applied to the image in order to enhance the visual quality.

Masking ROI

Region of Interest (ROI) was selected, masked and cut off from the whole image. Subset data via ROI and masking process is shown on the print screens above. Then, the classification is performed. Classification of the land cover types in the city adopted and adjusted to the current studies includes following types: 1) Forests; 2) Urban areas -2 (roads); 3) Grasslands; 4) Open fields (little or no vegetation); 5) Water areas; 6) Urban vegetation -1 (bushes); 7) Cultivated lands 8) Agricultural facilities; 9) Urban vegetation -2 (parks and squares); 10) Urban areas -2 (built-up surfaces). 

ENVI GIS 4.8: Image Processing

Results

The analysis of landscape changes was performed by geospatial analysis. 2 satellite images Landsat TM were processed and classified using ENVI GIS. Result of classification: areas occupied by different land cover types were calculated and analyzed. It has been detected that different parts of the city of Taipei were developing with different rate and intensity. 3 different residential types of the city were recognized and mapped. The results demonstrated following outcomes: 1) intensive urban development of the city of Taipei; 2) decline of green areas and natural spaces and, on the contrary, increase in anthropogenic urban spaces; 3) not parallel urban development in different districts of the city of Taipei during the 15-year period of 1990-2005

Spatial Analysis

Spatial analysis performed by ENVI GIS enabled to process satellite images for urban studies. Spatio-temporal analysis was applied to Landsat TM images taken at 1990 and 2005. Built-in functions of the mathematical K-means algorithm enabled to classify Landsat TM images and derive information on land cover types. Image classification was used to analyze landscapes in Taipei which includes built-up areas and natural green areas.

Conclusion

To resume a resulting table, following conclusion can be drawn. Comparing regions I, II and III, the conclusion is the following: Region I has changes in the land cover types since 1990s. It has much more changes comparing to the core, old city area (region II) Region II (the core city) is the most stable region. It has the least changes, because this area has been already industrialized for a long time. Region III, has notable changes caused by the intensive relocation of the population to Taipei after 1980s. This is the most dynamically developing region of Taipei. Results of image processing and spatial analysis show changes in structure, shape and configuration of ur-ban landscapes in Taipei since 1990. Areas occupied by human activities increased, while natural landscapes undergone modifications. Changes in urban landscapes of Taipei are caused by the increased relocation of population, urbanization and occupied lands for urban needs.
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