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2 Validation of PM,5 Concentration Accuracy in the ENVI=met Model Using Field Measurements

ABSTRACT

As urbanization progresses,

fine particulate matter (PMys) has emerged as a

significant issue in most cities. Effectively managing PMys requires a detailed analysis of
the complex interactions between urban structures and meteorological factors. To
achieve this, modeling programs such as ENVI—met are often utilized, as they can
simulate microclimate and analyze the deposition and absorption of pollutants on plant
surfaces, making them widely used in PM,5; concentration analysis. However, studies
validating these models with actual measurement data are lacking in Korea. Therefore,
this study aims to validate PMss concentrations predicted by the ENVI—met model using

field measurement data.

The results showed that the overall R?

value for PMoas

concentration predictions was 0.479, with the highest correlation observed in the
afternoon (13:00-16:00) with an R? value of 0.695. These results confirm that the
ENVI—met model can reliably predict changes in PMss concentrations. By comparing the
predicted values from ENVI—met with actual measurements, this study demonstrates the
potential application of the model for future PMss management in urban areas.

KEYWORDS @ ENVI—met, PM-5 Microclimate, Air pollution
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4 Validation of PM,5 Concentration Accuracy in the ENVI=met Model Using Field Measurements
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FIGURE 2. Subdiviision land cover map of study area
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TABLE 1. Input surface material
Category Input values
Walkway Granite pavement(single stones), Brick road(red stones), Wood planks
Green space Loamy soil
Road Asphalt road
Sports facility Concrete pavement light, Concrete pavement gray
Stream Deep water
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Category Name Heightlm) Input height(m)
Ginkgo tree Ginko/fan leave tree(middie) 13.59 12.24
Ginko/fan leave tree(young) 8.45 10.53
Metasequoia Primeval sequoia(old) 24.18 22.2
Field maple(middle) 14.75 10
Maple tree Field maple(old) 17.18 13
Field maple(young) 10.45 5.5
Pine tree(middle) 19.55 17
Pine tree Pine tree(young) 10.47 14
Pine like tree 4.52 -
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(a) sitel
FIGURE 3. Results of the ENVI—

TABLE 3. PM,s emission factor

(c) sited

met simulation environment configuration

Vehicle classification Actual application model year Ratio Emission factor (g/km)
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TABLE 4. Equipment used to collect data

PM,5 measurement equipment

meteorological measurement

equipment
PMM-304 DSM101 Vantage Pro2
Manufacturer APM Engineering RadonFTlab DAVIS
Measurement PM, 5, Temperature, Relative PM, 5 Temperature, Relative humidity,

items humidity

(Humidity correction unavailable)

Wind speed, Wind direction, etc

Equipment image |
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FIGURE 4. Installation images of equipment
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TABLE 7. Verification results of PM>s concentration

Pearson correlation coefficient RMSE

Al avg. 0.692" 4.43
8:00-12:00 0.485 5.09
13:00-16:00 0.834™ 4.40
17:00-20:00 0.613" 4,14

*: p<0.05, **: p<0.01
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