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Abstract: In recent years, urbanization has been developed rapidly in China. Together 

with the trend the housing also increases significantly. Prosperous real estate market in 

Hangzhou City located in Zhejiang Province is a typical example and hence was 

selected as the study area. A total of 22,000 housing transaction records occurred 

covered from 2015 to 2019 were collected through property agent websites. The 

attributes include house price, house type, house area, orientation, building style, 

elevator, decoration, built era and sold time. Based on the data collected, the author 

aimed to establish a regression model to estimate the property price. To achieve this, in 

addition to the attributes listed above, the author also collected environmental factors 

extracted from multiple remote sensing images. The index obtained from the remote 

sensing data was put into the hedonic price model to perform the valuation operation. 
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1 Introduction 

Housing prices in China is s major social problems. In the past 30 years, China's real 

estate has developed rapidly. Hangzhou, as a big city in China, has also encountered 

high housing prices. With the improvement of the quality of life in China, people will 

pay more attention to the living environment. Therefore, the factors affecting housing 

prices are not only the population, economy, transportation, etc., but also the visual 

aspects such as landscape and greening. The distribution of house prices to be more 

time-sensitive and easy to interpret can be achieved through a combination of GIS 

(Geographic Information System) and RS (Remote Sensing). GIS can make the housing 

price data, RS technology can guarantee the timeliness of the data, and the combination 

of GIS and RS can make the housing price estimation more readable and time-sensitive, 

so that the public and the government can understand the price situation. 

The method of combining housing prices with images can be started as early as 

Forster (1983) in Sydney. He looks at the size of house through Landsat MSS, the 

results are predicted and displayed the same statistical results. The most important 

variable in this study is the number of rooms. Rossetti (2013) sees the price and 

postcode’s relationship through the enhanced vegetation index (EVI) indicator in 

Australia, area with high EVI index the house price is also higher. Franco et al. (2018) 
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In the study of Lisbon, the use of aerial camera image, combined with NDVI and SVM 

classify tree canopy technology combined with two-bedroom apartment price data 

estimates, prove that the canopy has a positive impact on housing prices. Jiao et al. 

(2017) Using Wuhan as a research area, Landsat ETM+ imagery was also used in 

conjunction with Wuhan's collective residential transaction price. The results showed 

that TEI and VCI showed House prices are negatively affected. 

 

2 Research area and research data 

Hangzhou is a large city in eastern China. The resident population in 2018 is 9.8 

million, and the urbanization rate of the resident population is 77.4%, close to 80% of 

the developed countries' standards. This research area including Shangcheng District, 

Xiacheng District, Jianggan District, Gongshu District, Xihu District, Binjiang District, 

Xiaoshan District and Yuhang District. 

 

Figure 1. Eight districts in Hangzhou City 

Many researchers have used Hangzhou as a sample to study the distribution of house 

prices with different methods and influencing factors. Fu Yi (2006) and Wen Haizhen 

et al. (2010) used the hedonic method to analyze the distribution of housing prices in 

Hangzhou. They all think distance to the west lake is the most important factor, which 

far away from the west lake the housing price is lower. Mao Fengqi et al. (2014) puts 

his attention on the key schools, they found middle school is the most important school, 

and kindergarten least influence.  

Lianjia is one of China’s biggest second-hand housing transaction intermediary, in 

which the Lianjia and their partial equity company hold Hangzhou second-hand house 

transaction market 37 % (Hangzhou real estate economic industry management service 

platform). This research got about 22000 transaction information, ranging from 2015 

to 2019. In order to unify the calculation, this study excluded single-family houses such 

as bungalows, villas, and townhouses, and only selected collective houses as samples. 
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This study use Amap web API server to geocoding, and the data we also use coordinate 

transform from GCJ-02 (Chinese local coordinate system) to WGS-84. 

The telemetry image data was from Landsat 8, and 16 cloudless images with time 

periods from 2015 to 2019 were selected. Road data comes from an open street map. 

OSM has complete information on major cities in China and can be of help with this 

research. Points of interest (POI) come from China's largest POI database company 

amap (Gao De map), the number of POIs in the study area is about 1 million, including 

restaurants, shopping centers, parks and other different types of POI. 

 

Figure 2. Distribution of price of property transaction. 

 

3 Research method 

This study uses traditional spatial interpolation and OLS methods combined with 

remote sensing image to compare. Test and control group introduction: test group add 

telemetry data to get results to regressing calculation, control group use none RS data 

to perform regression calculations, one of control group adopt OLS methods, another 

one adopt spatial interpolation. 

The research characteristic variables explain 4 variable categories, building structure 

variables (house area, house age, elevator, bedroom, dining room and living room), 

distance variables (to the west lake, to city center, to CBD), location variables (bus 

station, metro station, elementary and secondary schools) and ecological variable (park) 

Table 1 Characteristic variables proposed to be applied in the model. 

Characteristic variables Description expected 

results 

House age House completion time - 

House area The size of house area(m2) + 

Bedroom Numbers of bedroom + 
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Living room and dining 

room 

Numbers of living room and dining 

room 

+ 

elevator No elevator (0), elevator (1)  

Distance to city center In this research city center is 

Government seat 

- 

Distance to west lake 
Famous Scenic，World Heritage 

- 

Distance to CBD  - 

Bus station  - 

Metro station  - 

Elementary and 

secondary schools 

 + 

park  + 

 

4 Expected results 

The results of the study show that the addition of satellite imagery is more accurate 

and more time-efficient than the general OLS calculation and geographic interpolation 

calculations. The biggest factor affecting house prices is not the distance to the West 

Lake, because the Yuhang and Xiaoshan districts are far from the West Lake and old 

urban district. 

The research hopes to provide some reference help for the government and the people 

facing the housing price issue in Hangzhou, also want to as a reference for combine 

telemetry images and house price data research. 
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