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Decision of available soil depth based on soil physical and hydraulic properties for the 3" Landscape
Vegetation Project in the Incheon Intemational Airport was attempted. The soil samples were collected from
the 8 sites at different depths, 0-20 and 20-60cm, for the three project fields, A, B, and C area. Physical and
chemical properties including particle size distribution, organic matter content and electrical conductivity
were analyzed. Hydrological properties including bulk density and water holding capacity at different water
potential, -6 kPa, -10 kPa, -33 kPa, and -1500 kPa were calculated by SPAW model of Saxton and Rawls
(2006), and air entry value was calculated by Campbell model (1985). Based on physical and hydrological
limitation, feasibility and design criteria of soil depth for vegetation and landfill were recommended. Since the
soil salinity of the soil in area A area was 19.18 dS m’ in top soil and 22.27 dS m’ in deep soil, respectively,
landscape vegetation without amendment would not be possible on this area. Available soil depth required for
vegetation was 2.51 m that would secure root zone water holding capacity, capillary fringe, and porosity.
Available soil depth required for landscape vegetation of the B area soil was 1.51 m including capillary fringe
0.14 m and available depth for 10% porosity 1.35 m. The soils in this area were feasible for landscape
vegetation. The soil in area C was feasible for bottom fill purpose only due to low water holding capacity.

Key words: Available soil depth, Hydraulic property, Physical property, Landscape vegetation design

Feasibility and available soil depth based on soil physical and hydraulic properties of soils in the 3" Incheon Intemational
Airport Landscape Project Area.

Availabl Availabl th L
Depth Capillary fringe Porosity vailable vailable dt'ap ECe andscz'ipe
Area depth for 10%  for vegetation a1 vegetation
(cm) (cm) (%) . (dS m") o
porosity (m) (m) feasibility
0~20 0.28 40.16 2.23 2.51 19.18
(0.18~0.38) (38.70~41.58) (1.12~3.06) (1.43~3.40) (0.16~68.85) .
A Not feasible
2060 0.27 39.52 2.17 2.44 22.27
(0.18~0.43) (36.46~40.69) (1.12~3.37) (1.54~3.80) (1.09~52.30)
0~20 0.14 43.04 1.26 1.4 0.48
B (0.08~0.25) (41.56~45.51) (0.88~2.06) (0.96~2.31) 02~1.4) Feasible for
20~60 0.14 42.47 1.35 1.51 0.81 vegetation
(0.1~0.18) (40.13~44.62) (0.98~1.67) (1.08~1.82) (02~42)
0~20 0.1 42.12 1.00 1.15 0.45 Feasibl
. 0.09~0.12)  (40.04~42.64)  (0.82~133)  (0.92~1.55)  (0.13~0.66) e?s‘ €
or
20~60 0.1 41.91 1.01 1.16 0.42 bottom landfill
(0.09~0.12) (40.48 ~42.40) (0.92~1.22) (1.01~1.80) (0.12~0.70)

* Range in the parentheses
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Fig. 1. Sampling site of the 3" Incheon Interational Airport Landscape Project area.
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Table 1. Particle size distribution and bulk density of the soils in the 3" Intemational Airport Landscape Project area.

in Incheon International Airport

525

Particle Size Distribution(%o)

Area Depth Gravels Bulk denjity
(cm) - Sand Silt Clay (Mg m™)
Volume (%) Weight (%)
0-20 Mean - - 34.84 53.16 12.00 1.58
A Range - - 22.68~5330 4243~62.62  427~17.76 1.50~1.61
2060 Mean - - 36.64 53.72 9.65 1.58
Range - - 8.68~53.72  4045~8579  326~14.74 1.54~1.61
0-20 Mean 30.4 57.9 69.70 2225 8.05 1.51
s Range  24.1~35.1 472~66.6  38.84~91.78  537~488 2.80~13.55 1.45~1.54
2060 Mean 30.7 583 68.96 21.85 9.19 1.53
Range  264~358 50.0~67.7  56.48~83.46 1145~2973  3.71~13.79 1.47~1.57
0-20 Mean 322 55.7 83.30 12.90 3.80 1.54
. Range  25.7~37.1 445~647  7638~87.64  9.56~14.92 1.80~9.83 1.52~1.59
2060 Mean 352 60.7 83.50 12.57 3.93 1.54
Range 30.3~40.1 50.9~702  77.16~87.08  10.12~14.02  1.80~8.82 1.53~1.58
Table 2. Soil water characteristics and hydraulic conductivity.
Area Depth Water holding capacity (v/v %) Hydraulic cot}ductivity
(cm) -6 kPa -10 kPa -33 kPa -1500 kPa (ms)
-0 38.30 38.29 23.30 8.00 5.74x10° _
A (37.70~39.10) (34.10~41.40) (15.10~28.50) (3.00~11.60) (1,96x10""~1,90x10‘>)
37.98 36.80 21.95 6.66 7.30x10°
20~60 (37.30~39.70) (33.60~39.50) (14.60 ~28.20) (2.40~9.70) (1.90x10°~2.08x107")
38.25 34.88 14.36 6.75 1.84x10°
0~20 (36.40~42.30) (32.30~39.5) (7.20~23.60) (2.30~12.90) (2.75%10° ~8.96x10°)
B 33.94 34.78 15.09 6.40 7.24x10°
2060 (35 00~39.5) (32.70~36.8) (9.40~20.3) (3.70~9.60)  (3.46x10°~134x10)
36.09 31.89 11.95 2.40 1.49x10°
0~20 (35.50~36.80) (31.40~32.30) (9.90~15.00) (1.10~6.10) (6.56x10°~2.08x107")
¢ 36.15 31.60 12.06 2.50 1.31x10
20~60 (35.90~36.40) (31.40~31.80) (9.90~16.40) (1.10~5.00) (8.82x10°~1.85x107)
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Table 3. Feasibility and available soil depth based on soil physical and hydraulic propetties of soils in the 3" Incheon Intemational

Airport Landscape Project Area.
Availabl Available depth Land:
Depth  Capillary fringe Porosity varable varable ?p ECe an sc?pe
Area depth for 10% for vegetation a vegetation
(cm) (cm) (%) . (dS m™) o
porosity (m) (m) feasibility
0~20 0.28 40.16 2.51 19.18
(0.18~0.38) (38.70~41.58) (1.12~3.06) (1.43~3.40) (0.16~68.85) .
A Not feasible
20~60 0.27 39.52 2.44 22.27
(0.18~0.43) (36.46~40.69) (1.12~3.37) (1.54~3.80) (1.09~52.30)
0~20 0.14 43.04 1.4 0.48
B (0.08~0.25) (41.56~45.51) (0.88~2.06) (0.96~2.31) 02~1.4) Feasible for
20~60 0.14 42.47 1.51 0.81 vegetation
(0.1~0.18) (40.13 ~44.62) (0.98~1.67) (1.08~1.82) (0.2~4.2)
0.1 42.12 1.15 0.45 .
0~20 Feasible
c (0.09~0.12) (40.04 ~42.64) (0.82~1.33) (0.92~1.55) (0.13~0.66) for
20~60 0.1 41.91 1.16 0.42 bottom  landfll
(0.09~0.12) (40.48 ~42.40) (0.92~1.22) (1.01~1.80) (0.12~0.70)

* Range in the parentheses
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