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Classification of Wind Corridor for Utilizing Heat Deficit of the Cold-Air Layer?
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ABSTRACT
Recently, the Korea Forest Service has implemented a planning project about wind corridor forests as a
response measure to climate change. Based on this, research on wind corridors has been underway. For the
creation of wind corridor forests, a preliminary evaluation of the wind corridor function is necessary.
However, currently, there is no evaluation index to directly evaluate and spatially distinguish the types of
wind corridors, and analysis is being performed based on indirect indicators. Therefore, this study proposed a
method to evaluate and classify wind corridors by utilizing heat deficit analysis as an evaluation index for
cold air generation. Heat deficit was analyzed using a cold air analysis model called Kaltluftabflussmodell_21
(KLAM_21). According to the results of the simulation analysis, the wind path was functionally classified. The
top 5% were classified as cold-air generating Areas (CGA), and the bottom 5% as cold-air vulnerable Areas
(CVA). In addition, the cold-air flowing Areas (CFA) were classified by identifying the flow of cold air
moving from the cold air generation area. It is expected that the methodology of this study can be utilized as
an evaluation method for the effectiveness of wind corridors. It is also anticipated to be used as an evaluation
index to be presented in the selection of wind corridor forest sites.
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Figure 1. Study area
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Figure 2. Analysis schemes for classification of wind corridor
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Figure 3. Movement of effective cold-air layer
Source: Deutscher Wetterdienst (2019) Das Kaltluftabflussmodell KLAM_21

Figure 4. DEM data
Legend: (unit: m)
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a: Land cover data

b: Building area data

Figure 5. Land cover data
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Table 1. Reconstruction parameters of KLAM_21 used for this study
Num Class 20 bu? hut WA/ by hv/ LAP a" vsg
1 Forest 04 0 0 0 0.9 20 6 1 0
2 Half Pavement 0.02 0 0 0 0 0 0 0 1
3 Industrial Area 0.08 0.6 12 0.9 0 0 0 0 1
4 Landscape Area 0.1 0 0 0 0.2 6 2 0.75 0
5 Unpavement Area 0.05 0 0 0 0 0 0 0.5 0
6 Pavement Area 0.01 0 0 0 0 0 0 0 1
7 Water 0.001 0 0 0 0 0 0 0 0
8 Grassland 0.2 0 0 0 0 0 0 0.75 0
9 Low-rise Building 0.16 0.4 5.49 14 0 0 0 0 1
10 Middle-rise Building 0.22 0.39 264 5.53 0 0 0 0 1
" High-rise Building 0.28 0.34 66.03 22.85 0 0 0 0 1

2 Surface roughness length, ®: Building area ratio, < Average building height, % Wall area index, ® Tree area ratio, - Average tree height, % Leaf area index,
" Heat Isos rate, : Degree of space sealing
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Table 2. Meteorological conditions that define the Pasquiill stability dlasses

Daytime® Nighttime®
Wind speed (AM 6-PM 7) (PM 7-AM 6)
(mfs) Strong Moderate Weak ) 3/10 < 3/10
(2 A A-B B F G
2-3 A-B B C E F
3-5 B B-C C D E
5-6 C C-D D D D
)6 C D D D D

2 Amount of insolation, : Cloudiness, % A-very unstable, B-unstable, C-sightly unstable, D-neutral, E-sightly stable, F-stable
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Figure 8. Average amount of heat deficit
Legend: (unit: 100J/m?)
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Figure 9. Cold-air generating areas (CGAs)
Legend: [l Cold-air generating area (top 5%) Cold-air vulnerable area (bottom 5%)
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Figure 10. Cold-air generating areas (CGAs)

Legend: |l Cold-air generating area

Cold-air flowing area =)> Cold-air flow
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Table 3. Comparison of wind corridor characteristics in cold-air flowing areas

Area Area (km?) Distance (km) Heat defidt (100J/m?) | Velodity of cold-air (m/s) Total Rank

1st 1 (5.06) 6 (14.3) 4 (1,155.9) 1 (0.14) 12 2

2nd 6 (0.57) 2 (28 6 (710.7) 5 (0.07) 19 6

3rd 2 (4.75) 5 (10.8) 1 (1,353.7) 2 (0.13) 10 1

4th 3 (4.49) 3 (5.0) 3 (1,208.4) 3(0.12) 12 2

Sth 4 (2.67) 132 5 (1,059.9) 6 (0.05) 16 5

6th 5 (2.05) 4 (6.9) 2 (1,282.7) 4 (0.12) 15 4
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