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The development of land use planning technique applying low impact
development and verifying the effects of non-point pollution reduction
: a case study of Sejong city 6 district

Ki-Hoon Kang', Kyung-Hwan Lee”
'Department of Urban & Transportation Engineering, Kongju National University
’Department of Urban & Transportation Engineering, Kongju National University
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Abstract The aimof this study wasto develop a low impact development design technique that can be applied in
the land use planning stage and verify quantitatively the effects of non-point pollution reduction. For this purpose,
the low impact development design elements that can be applied in the land use planning stage were derived and
applied to anactual site, and the non-point pollution reduction effect was analyzed using the LIDMOD2 program. The
analysis showed that the permeability rate of the land use plan using low impact development decreased by 19.8%
compared to the existing land use plan. In addition, annual surface runoff decreased by 19.0% and annual infiltration
increased by 164.1%. In the case of non-point pollution, the annual loading, T-N, T-P, and BOD decreased by 18.7
~ 22.8%. Therefore, compared to the existing land use plan,the land use plan using low impact development has a
considerably large effect of reducing the non-point pollution without changing the floor area according to each
application. Therefore, to maximize the reduction effect of non-point pollution, it will benecessary to establish arelated
plan by applying the low impact development technique from the land use planning stage to the existing LID
facility-oriented plan
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Table 1. Previous studies results

Researchers Research results
Ewing(2007) Minimize development arlca and present land use
plan close to natural drainage system
Park(2007) chlaiming the watcrA cycle and improving the
design of green sustainable green spaces
Provide the "Green Infrastructure" site selection
Jang(2009) criteria to enable green spaces to function as water
circulation
Bedan and  |Preservation of preservation area and priority of
Clausen(2009) |land use alternative
Kang(2011) S'trategies to respond to env‘ironmental and
disaster problems through green infrastructure
Analysis of vulnerability of future city drainage
Song(2011)  |system wusing XP-SWMM and analysis of
vulnerability using LID technique
Comparison and verification of results before and
Choi(2009) after application of LID technique using
LIDMOD?2 for nonpoint pollution source management
Analysis of the improvement of nonpoint source
Choi(2010)  |load, peak flow, and surface runoff by land use
change using
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&3

Investigating research and case study related to low impact
7+

Developing techniques for low impact development applicable to

Step 2 : Brainstorming workshop of expert
Step 3 : Developing LID design elements

Step 1 : Literature and case study

Fig 1. Process of developing LID design elements
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Design elements

Minimize vegetation, topography, soil damage

High density and compact development
Reduced road width

Maximizing the pitch area
Distributed rainwater management
Ecological network composition
Mixing of lattice and curved roads

can be applied at the land use planning stage

Category

Land use

Ecological
space
Road

Table 2. Low-impact development design elements that
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Table 4. Comparing land use planning chart of existing land
use plan and low impact development land

e, B4 Ex|o]4A1E gl A
7IHE AegozHN BEFEFEC] 85.6%MA 65.8%=

19.8% g 208 eI

& EA o8 A AGINLE A8
el A e WA PS LIDMOD2 *
IS o8t B4 Aot

use plan . . .
Table 5. Comparing the amount of non-point pollution
Category Existing land use | Low impact development before and after application of low impact
plan land use plan development technique
Dwelling 326.59 214.72
Commercial 24.27 24.05 Land Use Summary Annal Hydrology Summary
Total St Avea (ha) 246 :Eﬂgl :vl\lhD:j:EB’;VPsl
Road 12247 99.06 Pmdm'wmmmmwmm.m ém Annual Surface Runoff (mmiyr) Hnmw' | s |
- . Annual Infilration (mm/yr) 353 "o
nghl;techdmdustry 45.77 45.29 D e o iang Ia_'g:_‘ p— Lo
Parks and green 137.35 274.62 Totat Site Annual Load e S A
Spaces L] L e e
Other facilities 55.70 54.41 500 (talyn | oa  rarse!
Total 712.15 712.15 NitrogenLoad . WoPhospnonn Load BOD
o ‘
3,000 1 150,000 |
4.3 XMIeus M85t EX|0|IEAES [ || s
HEE HHsa 43
- Annual | Annual
= 5 v Q35 Q. [$) i
= ﬂ?‘oﬂ/\i T 11001?54:7]] == 7170 s EX] O] () 74]‘6—1]"] Category ér:lspi:t/; surface |infiltrati| T-N T-P BOD
MG AREA AFE A3 1T EA0§A el by | Tt | on | () | (kg | (ke
= N < - (mm/yr) | (mm/yr)
AQENEE A&7 EX o] A 2RMS vlulste] 7§ Existing
‘Ev“%]_i H]@_S)_Oé x1z__}%k,o€ }1\_}]6]3]'(}1‘:} §.3"]'71§%9é‘ o 3H land use 85.6 [1084.31| 38.53 | 30,835 | 4,689 |191,410
plan
A AA WA B85 A9 828 WA, 7 Low impact
FHIAA 10d Fe I ) 59 HolHE o dteﬁrll‘;pzl;n 65.8 | 878.13 | 101.74 | 25,082 | 3,694 |147,796
4331t} o]ojA] LIDMOD2 EZ13-E o] &3 A& plan
o

) =) .
oAl A& flel Fig. 29k o] EX|o]
LandUse Ent ExistingLand Use Proposed Land Use
LandUse Entry Area % of Site Area [ %ot site
[Pervious Areas
Row Crops (] 0.0% L] 0.0%
Pasture [) 0.0% [ 0.0%
Forest 183,001 2% 1873735 26.3%
Paddy Fisld [) 0.0% [ 0.0%
185,973 28% 275,148 39%
Lawn 639,008 9.0% 285,372 40%
mpervious Areas
ial & Light industrial
Rosftops 4, 56.6% 2 40.0%
Driveways & Parking Lots 13.523 0.2% 7.000 0.1%
Other Impervious Area L] 0.0% o 0.0%
Road 1,042,057 14.6% 673,360 12.3%
Sidewalk 45214 0.6% 67,006 09%
Commercial & Heavy Industrial
Rooftops 526211 T4% 468,473 6.6%
Parking Lots 93,503 13% 107,431 15%
Other Impervious Area 0 0.0% [ 0.0%
Road 107 817 15% 46999 0.7%
Sidewalk 5,055 0.1% 9709 0.1%
{Storm Water Management Facilities
PondWetland Surface Area 220746 3.2% 258,524 358%
Parmaable Pavement 0 0.0% o 0.0%
Roof (] 0.0% L] 0.0%
ANl Other BMPs {except Forested Buffer) [) 0.0% [ 0.0%
Site Totals| 7.121.554 100.0% 7.121,554 100.0%
Check Land Use Totals Equals Site Area Equals Site Area
Total Site Impervious Cove 85.56% 65.82%

Fig. 2. Comparison of pitches and impervious areas

A9 A7 B8 452 1084.31mmel A 878.13mm

2 19.0% HAastal A7k 4 AF2 38.53mmollA
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