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Abstract 

Streets of Nakhonratchasima City Municipality (NCM) are a critical point of urban landscape. NCM people interact 
with streetscape in term of well-being. This paper introduces application of Google Street View (GSV) for surveying street 
greenery. This paper only required intersection points with signal traffic on outbound side of Pho Klang (3 points) and 
Jomsurangyard roads (2 points) for design and analysis of Green View Index (GVI) and the Sky View Factor (SVF) on analysis 
of GSV images. GVI was used for estimating percent of vegetation cover and SVF was used for quantifying ratio of sky cover. 
As a result, The GVI calculations were found that are between 4.00-20.45 percent that drivers or walkers could be seen green 
cover in the low percent (or see green cover <30 percent). SVF value is between 0.84-1.00 that drivers or walkers could be 
seen clearly sky on all studied intersections. These results show the studied intersections (5 points) on Pho Klang and 
Jomsuratyard roads, should improve vegetation cover. Moreover, application of GSV for surveying street greenery will be the 
alternative tool for geospatial workers or planner in green cities. 
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1. Introduction 

Street greenery is a critical part of the urban landscape and one that performs critical ecosystem functions and 
contributes directly to the health and well-being of urban citizens Li et al., (2017;2015). The studying of street greenery reflect 
to the sensory benefits of urban greenery (Dong et al., 2018; Ki and Lee, 2021), not to mention achieving high spatial resolution 
at city-wide extents (Li et al., 2017). Presently, street green-based Google Street View (GSV) is interesting, for example, Ki 
and Lee (2021) who analyses the effects of Green View Index (GVI) of neighbourhood streets on walking time using GSV and 
deep learning. In collecting spatial data about the urban forest, two distinctly traditional approaches are used – inventory and 
mapping of the trees as individual point features and mapping the extent of the aggregated tree crowns or tree canopy 
(Poracsky, 2005). The ground surveys used in urban forestry are of two general types, commonly referred to as windshield 
surveys and foot surveys (Phytosphere Research, 2013). In additional, ground survey of individual trees on streets and their 
locations requires a high cost of time and effort (State of NSW and Department of Planning, Industry and Environment, 2020). 

This study introduced application of GSV for surveying street greenery on Pho Klang and Jomsuratyard roads (they 
are two of Nakhonratchasima City Municipality (NCM) roads). GSV is selected because it is publicly accessible and given the 
basic road networks that form cities, interactions of people and environment. Moreover, this study provides ground data of 
NCM vegetation cover on road intersections including traffic sign because we would like to know perception of drivers and 
walkers for street green. These data will help to plan survey true filed and save time and budget. Essentially, intersections are 
a critical aspect of street design as the point where motorist, bicycle, and pedestrian movements converge that this section 
explores intersection design and operation, from signal timing to crosswalks, and investigates each concept as it relates to 
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citywide goals for safety, mobility, and more vibrant, accessible public spaces (NACTO, 2013). Interesting, street trees help 
road safety such as other physical, controllable qualities more important for preserving sight lines at intersections (Williams & 
Harper, 2006). 

 

2. Literature reviews 

2.1 Google View Index (GVI) 

 The GVI values were calculated using a large number of Tencent street view (TSV) pictures and the GVI formula 
(Dong et al., 2018). The GVI indicates the degree to which a person standing in a certain position can view greenery or 
vegetation (Yang, Zhao, Mcbride, & Gong, 2009 cited in Ki and Lee, 2021). Li et al. (2017; 2015) mentioned to GVI calculation 
based on GSV image for 6 horizontal directions and 3 vertical directions at each sample site that used formula as follows: 

𝐺𝑟𝑒𝑒𝑛 𝑉𝑖𝑒𝑤 =  
∑ ∑ 𝐴𝑟𝑒𝑎𝑔_𝑖𝑗

3
𝑗=1

6
𝑖=1

∑ ∑ 𝐴𝑟𝑒𝑎𝑡_𝑖𝑗
3
𝑗=1

6
𝑖=1

 x 100%                       (1) 

 Where Areag_ij is the number of green pixels in a GSV image, for each camera direction and vertical angle for each 
sample site, and Areat_ij is the total number of pixels in each of the 18 GSV images. This GVI indicates to correlate well with 
the percent vegetation cover in GSV images as manually delineated by a human eye. 

2.2 Sky View Factor (SVF) 

One of the earliest SVF calculations were made with the help of digital cameras mounted with Fisheye lens 
(Understanding the Sky View Factor, 2017), for example Steyn’ method (Steyn, 1980), pixel counting methods (Matzarakis et 
al. 2007). Presently, GSV online is used for supporting the SVF calculation to overcome highly time and expense consumption 
in field collection. The SVF is a geophysical parameter that measures the portion of the sky visible from a certain point (Kokalj 
et al., 2013). SVF was calculated by portioning the synthetic fisheye picture into n annular rings and calculate the SVF by 
summing up the contribution of each ring (Middle et al., 2017) as formula below: 

𝑆𝑉𝐹 =  
𝜋

2𝑛
∑ 𝑠𝑖𝑛 (

𝜋(2𝑖−1)

2𝑛
)𝑛
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𝑡𝑖
)                             (2) 

 Where pi/ti is the ratio between the number of sky pixels to the total number of pixels in ring i. 

 In addition, this study decided to mainly used and modified GVI method of Li et al. (2017; 2015) and SVF method 
concentrated on concept of Middle et al. (2017) for exploring NCM roads’ greenness because they are in accordance with this 
purpose of study. 

 

3. Methods 

3.1 Study area 

This paper only required intersection points with signal traffic on outbound side of Pho Klang (3 points) and 
Jomsurangyard roads (2 points) (Figure 1) for design and analysis of GVI and SVF with GSV. For reasons, this study would 
like to provide street greenery for drivers’ perception (they are waiting green sign to go) and pedestrians’ perceptions (They 
are roaming around or waiting to cross the road). Lal et al. (2016) mentioned to an unauthorized parking is one important 
factors contributing to the traffic congestions as same as the presence of street trees has a positive relationship on crash 
severity but no relationship on crash frequency (Maggie, 2017). Similarly, NCM (2020) has campaigning and supporting for 



APPLICATION OF GOOGLE STREET VIEW FOR EXPLORING STREET GREENERY 
YAOWARET JANTAKAT, PONGPUN JANTAKUT and CHOMPHAK JANTAKAT 
 

393 

increasing and maintaining street trees and other NCM areas. Thus, in this study, street greenery was calculated by GVI on 
GSV and openness of street canyons was calculated by SVF on GSV that are explained in 3.2 and 3.3 respectively. 

 
Remark:- On Pho Klang road includes 3 intersection points: point no. 1 as origin, point no. 2 as intersection between Pho 
Klang and Yotha roads and point no. 3 as intersection between Pho Klang and Buarong roads - On Jomsuratyard road includes 
3 intersection points: point no. 1 as origin and point no. 2 as intersection between Jomsuratyard and Buarong roads 

Figure 1 The study sites 

3.2 Calculating GVI and SVF on intersection points with signal traffic along NCM roads 

3.2.1 Calculating GVI 

This study modified GVI methods of Li et al. (2017; 2015). This GVI calculation based on GSV image for 4 horizontal 
directions (north (0° or 360°), east (90°), south (180°) and west (270°) and 3 vertical directions (45°, 0° and -45°) at each 
sample points as Figure 2. And then these GSV images were used for GVI calculation with formula (1) above. 

 
(a) 4 horizontal directions                          (b) 3 vertical directions 

Figure 2. Example of GSV images for GVI calculation (on intersection points of Pho Klang road) 

3.2.2 Calculating SVF 

This study modified SVF methods of Middle et al. (2017). We retrieved GSV images from Google Earth using rotating 
4 directions of sky view 0° or 360°, 90°, 180° and 270° as Figure 3. And then the sky views from GSV were used for SVF 
calculation with formula (2) above. 
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Figure 3. Example of the GSV-sky views for SVF calculation (on intersection points of Pho Klang road) 

 

4. Results and discusses 

4.1 Results of GVI calculation 

GVI shows the percent of vegetation cover in GSV images between 0-100 percent. The 0 value has not green cover 
while the 100 value defines full green cover in GSV image. The GVI calculations were found that are between 4.00-20.45 
percent (Table 1), drivers or walkers could be seen green cover in the low percent (or see green cover <30 percent). In 
addition, the intersection no. 4 (five intersections) on Jomsurangyard road shows the highest green value and the intersection 
no. 3 on Pho Klang road is the lowest green value. On the other words, in that time, drivers or walkers had been at five 
intersections on Jomsurangyard road, they could be seen green cover higher than other studied intersections. 

Table 1. Results of GVI calculation 
No GVI Horizontal (top) and vertical (down) directions and images 

North 0° or 360° East 90° South 180° West 270° 
1 19.75 

    
2 6.00 

    
3 4.00 

    
4 20.45 

    
5 4.23 
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4.2 Results of SVF calculation 

SVF shows the ratio of sky cover in GSV images between 0-1. The 0 value has full obstruction (e.g., building, tree 
canopies, electric poles and lines) while the 100 value defines full sky cover in GSV image. For the results of SVF calculation, 
we found that SVF value is between 0.84-1.00 (Table 2), drivers or walkers could be seen clearly sky on all studied intersections. 
Interesting, the intersection no. 2 (intersection between Phoklang and Yotha roads) shows the full SVF that means drivers or 
walkers had been here, they would see so fully sky (or does not have obstruction cover). In comparison of GVI between this 
paper and others paper, the GVI values in different intersection’ sites of Boston from Li et al. (2017; 2015) showed the range 
of green view index from 36.05 to 5.22, are higher than our study area. For reasons, intersection sites of Boston include more 
a lot of trees on street than our selected intersections. 

Table 2. Results of SVF calculation 
No GVI Sky view directions and images 

North 0° or 360° East 90° South 180° West 270° 
1 0.85 

    
2 1.00 

    
3 0.97 

    
4 0.84 

    
5 0.82 

    
This study can help to explore street greenery-based GVI in preliminary surveying before we will survey in true field. 

These data will help to plan survey true filed and save time and budget. In traditional survey, we used remote sensing images 
and aerial photos for surveying streets trees that this traditional method is limited and missed some trees with resolution of imagery. 

 

5. Conclusions and suggestion 

The GVI calculations were found that are between 4.00-20.45 percent and SVF value is between 0.84-1.00. These 
results show the studied intersections (5 points) on Pho Klang and Jomsuratyard roads, should improve vegetation cover. 
Moreover, application of GSV for surveying street greenery will be the alternative tool for geospatial workers or planner in 
green cities. 

Next work, we suggest that should study relationship between drivers and walkers on NCM intersections including 
traffic sign. For reasons, we believe that, especially, if drivers will have been interacted with streetscape in term of positively 
driving emotion (relieve) for speed and road accident. 
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