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Abstract: This study aims to systematically analyze the actual application of the Streetscape
Greenness Index (SGI) in Seoul’s Environmental Impact Assessment (EIA) to identify the current
operational practices and underlying issues, and to present improvement measures for enhancing the
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accuracy of the SGI measurement method. The study analyzed 68 projects from 2002 to 2020 that

included SGI assessment, comparing pre-development SGI, planned SGI, and actual implemented

SGI after construction. Results showed that the final pre-development SGI averaged 17.9% for

sidewalks and 17.6% for roadways, while final planned SGI values were 40.4% for sidewalks and

30.4% for roadways. However, actual implemented SGI measured only 35.7% for sidewalks and 23.1%

for roadways, lower than planned values. Six types of errors were identified in the SGI implementation

process: sidewalk-roadway separation analysis error, vanishing point error, inconsistencies between

simulation results and plan, inconsistencies between viewpoints and street center, photographing

point selection error, and simulation image distortion. To address these challenges, the study proposes

several improvement measures, including the provision of detailed guidelines, expert training and

regular education programs, and the mandatory post-assessment measurement of the SGI in Seoul’s

Environmental Impact Assessment process. This study is expected to enhance the reliability of the SGI

indicator and ultimately foster a more sustainable and livable urban environment.

Keywords: Urban Environment, Street Environment, Street Greening Policy, SGI Measurement Method
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Table 1. Research Trends and Directions

Research Type Key Issues Efforts Major Achievements Limitations
* Introduction of the Japanese Regulation of street SGI . .
. measurement methods by * Literature review
Study on Green View Index (GVI) . . X
. . Seoul City (Cho, 2003) limited to Seoul’s
Measurement | * Establishing and concept into Korea e .
.. * Identification of Environmental Impact
Methods and standardizing the (Cho, 2003) .
. . characteristics by street type | Assessment reports up
Evaluation of | concept of SGI * Adoption of 3D computer .
. . . (commercial streets > to 2006
Streetscape * Improving accuracy simulation (Cho, 2006) A .
o R residential streets) * Lack of studies
Greenness and practicality of * Application in .
. (Cho et al., 2006) analyzing actual post-
Index (SGI) measurement Environmental Impact . . .
L « Establishment of Seoul project achievement of
Application Assessment

(Cho et al., 2010)

City’s appropriate target street SGI

level of 30% (Cho, 2006)

* Overcoming time and
cost limitations of

Advanced traditional field

Techniques surveys

for Measuring |+ Enabling efficient

the SGI measurement for

large-scale areas

Kim Woo, 2025)
* Application of deep

Research on

* Use of Google Street View
(GSV) (Lietal., 2015; Ki et
al., 2021; Lee et al., 2024;

learning-based semantic
segmentation (Ki et al.,
2021; Lee et al., 2024)

* Development of RGB band-
based green area extraction
method (Li et al., 2015)

* Development of 360-degree | * Temporal inconsistency
comprehensive measurement | of GSV images
method (Li et al., 2015) * Viewpoint limitations

* Calculation of GVI by due to vehicle-based

administrative district photography
(Dong) in Seoul * Potential
(Kietal., 2021) misclassification of
* Capability to measure artificial green
vertical green elements elements
(Lietal., 2015) * Discrepancy with
* Identification of health actual pedestrian
impacts (Kim Woo, 2025) perception
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A. Camera position

B. Shooting location

Figure 1. SGI photo-taking method
{A: RFf#(2013), B: Cho (2003)}
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Figure 2. Example of SGI extraction method
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Table 2. Changes in Average Streetscape Greenness Index by Environmental Impact Assessment Stage in Seoul

Number of Side walk Road way
/ Analysis Points Average | Standard Deviation | Average | Standard Deviation

Drat Pre-development 232 17.3% 15.9% 18.3% 14.3%
Planned 229 37.4% 21.7% 30.5% 17.0%
Report Pre-development 326 18.0% 15.2% 18.1% 14.4%
Planned 326 39.2% 18.0% 30.4% 13.8%
Supplementary | Pre-development 129 14.9% 12.5% 16.0% 10.1%
Report Planned 129 37.8% 20.1% 24.4% 13.7%
Final Pre-development 367 17.9% 16.0% 17.6% 14.6%
Planned 367 40.4% 14.5% 30.4% 11.2%
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. 2311
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SGIl Average SGI Average SGIl Average
B Sidewalk Roadway
Figure 3. Analysis Chart of Streetscape Greenness Index (Before and After the Project)
Table 3. Comparative Analysis of Implemented Streetscape Greenness Index Against Seoul’s Criteria
Category Building Projects | Urban Redevelopment Projects
. Side walk (A) 130 54
Number of Points
Road way (B) 106 71
Ta_rget Streetscape Side walk 25% 30%
Greenness Index Road way 25% 25%
Imp]emented Streetscape Side walk 36.0% (i144%) 34.9% (1185%)
Greenness Index Average Road way 23.0% (£14.4%) 23.6% (£10.8%)
. Number of Points (C) 97 33
Sidewalk -
o . Achievement Rate (C/A*100) 74.6% 61.1%
Seoul Criteria Achievement -
Number of Points (D) 37 71
Roadway -
Achievement Rate (D/B*100) 34.9% 43.7%
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A. Example of Error in Sidewalk-Roadway Separation Analysis

(Roadway Survey Omitted)
TT

C. Example of Inconsistency between Simulation Results and Plan ~ D. Example of Inconsistency between Viewpoint and Street Center
(Left = Inside Project Area, Right = Outside Project Area)

E. Example of Photographing Point Selection Error F. Example of Simulation Image Distortion
(Outside Project Area) (Building and Human Scale Error)

Figure 4. Examples of Errors in Seoul Environmental Impact Assessment Reports

Sources: Seoul Environmental Impact Assessment Reports (drafts, reports, supplementary reports)
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