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Abstract

It has been known that torrential rainfall events have been occurring worldwide due to climate change. The accelerated soil

erosion has caused negative impacts on water quality and ecosystem of receiving waterbodies. Since soil security issues have

been arising in various areas of the world, intensive interests have been given to topsoil management in Korea. Thus in this

study, Web GIS-based computing system of physical, chemical, and biological topsoil quality indices were developed. In this

study, five soil quality maps at national scale and top soil erosion potential were prepared for evaluation of soil quality based

on soil erosion potential. For this system, the open source Web GIS engine, OpenGeo, was used as core engine of the system.

With this system, decision makers or related personnel in areas of soil erosion Best Management Practices (BMPs) would be

able to find the most appropriate soil erosion BMPs based on soil erosion potential and soil quality at the area of interest. The

Web GIS system would be efficiently used in decision making processes because of ease-of-use interface and scientific data
used in this system. This Web GIS system would be efficiently used because this system could provide scientific knowledge to
decision makers or stakeholders. Currently various BMP database are being built to be used as a decision support system in

topsoil management and topsoil quality areas.
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1. Introduction
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2. Materials and Methods

2.1, Database A8
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Table. 1 The selected Function of soil and INDEX of soil

(Kim et al., 2009). ©]¢} 22 7]
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Function of soil

INDEX

1) Biomass pH, CEC, OM, P,0s

2) USLE A R, K, LS, C, P factor, land use

3) Groundwater recharge Landuse, Hydrologic soil gropus (HSG), Hydrologic response unit (HRU), Daily Rainfall data, Curve number (CN)
4) Habitat Environmental Assessment Map/Ecological map

5) SOC (Soil Organic Carbon) | Soil density, Soil properties, Organic content, Landuse

6) Buffer pH, Organic content, Clay content

*pH: The pH of a solution indicates how acid or alkaline the solution.
OM: Organic material

R factor: Rainfall factor

LS factor: Topographic factor

P factor: Support practice factor

=SR] M31A Mo, 2015

CEC: Cation exchange capacity

P,0s: Phosphorus pentoxide

K factor: Soil erodibility

C factor: Cover and management factor
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Table 2. Considering evaluation factor to Function of soil

Function of Soil Evaluation factor

Erosion
Wind erosion
1) USLE A -
Slope erosion
Canyon erosion
. Productivity, Health and Vitality
2) Biomass

Organic material

3) Groundwater recharge Groundwater depletion

Plant-Compliance
Productivity, Health and Vitality
Pest species and exotic species

4) habitat

5) Soil organic carbon Organic material epletion

Salt and other chemicals

Pesticide residue

6) Buffer ;
Toxic levels of heavy metals

Harmful levels of pathogens
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Fig. 2. Correlation of the evaluation function compared soil
erosion function of the quality of the soil.
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Table 3. Classification of the BMPs appropriate to the function of the soil

Functions of soil

Best Management Practice

Biomass category

Alley Cropping

Vegetated Treatment Area

Residue and Tillage Management No Till/

Strip Till/ Direct Seed

Brush Management

Vegetative Barrier

Residue and Tillage Management Ridge Tilld

Conservation Cover

Windbreak/Shelterbelt Establishment

Residue Management, Seasonal

Contour Buffer Strips

Windbreak/Shelterbelt Renovation

Row Arrangement

Cover Crop

Conservation Crop Rotation

Silvopasture Establishment

Critical Area Planting

Contour Farming

Stripcropping

Grassed Waterway

Contour Orchard And Other
Perennial Crops

Access Control

Mulching

Field Border

Diversion

Multi-Story Cropping

Forage and Biomass Planting

Irrigation Reservoir

Range Planting

Forage Harvest Management

Irrigation System, Sprinkle

Restoration and Management of

RARE or Declining Habitats

Hillside Ditch

Irrigation System, Tailwater Recovery

Riparian Forest Buffer

Integrated Pest Management

Pond

Riparian Herbaceous Cover

Irrigation Water Management

Rock Barrier

Tree/Shrub Establishment

Prescribed Grazing

Trails and Walkways

Tree/Shrub Pruning

Residue and Tillage Management
Mulch Till

Underground Outlet

Groundwater
recharge category

Brush Management

Residue and Tillage Management
Mulch Till

Irrigation System, Sprinkle

Conservation Cover

Residue and Tillage Management No
Till/ Strip Till/ Direct Seed

Irrigation System, Tailwater Recovery

Cover Crop

Residue and Tillage Management
Ridge Tilld

Pond

Forest Stand Improvement

Residue Management, Seasonal

Rock Barrier

Vegetative Barrier

Row Arrangement

Roof Runoff Structure

Conservation Crop Rotation

Dam

Sediment Basin

Irrigation Water Management

Irrigation Reservoir

Habitat category

Brush Management

Vegetative Barrier

Row Arrangement

Conservation Cover

Windbreak/Shelterbelt Establishment

Silvopasture Establishment

Contour Buffer Strips

Windbreak/Shelterbelt Renovation

Stripcropping

Cover Crop

Conservation Crop Rotation

Access Control

Critical Area Planting

Contour Farming

Diversion

Forest Stand Improvement

Contour Orchard And Other
Perennial Crops

Irrigation Reservoir

Mulching

Deep Tillage

Irrigation System, Sprinkle

Multi-Story Cropping

Hillside Ditch

Irrigation System, Tailwater Recovery

Range Planting

Integrated Pest Management

Mole Drain

Restoration and Management of

RARE or Declining Habitats

Irrigation Water Management

Pond

Riparian Forest Buffer

Prescribed Grazing

Rock Barrier

Riparian Herbaceous Cover

Residue and Tillage Management
Mulch Till

Trails and Walkways

Tree/Shrub Establishment

Residue and Tillage Management No
Till/ Strip Till/ Direct Seed

Underground Outlet

Tree/Shrub Pruning

Residue and Tillage Management
Ridge Tilld

Vegetated Treatment Area

Residue Management, Seasonal
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Table 3. Classification of the BMPs appropriate to the function of the soil (continue)

Functions of soil

Best Management Practice

Brush Management

Tree/Shrub Establishment

Residue and Tillage Management Mulch Till

Alley Cropping

Windbreak/Shelterbelt Establishment

Residue and Tillage Management No Till/
Strip Till/ Direct Seed

Conservation Cover

Windbreak/Shelterbelt Renovation

Residue and Tillage Management Ridge Tilld

Cover Crop Conservation Crop Rotation Residue Management, Seasonal
Buf Critical Area Planting Deep Tillage Row Arrangement
t
urer cateeoy  Feorest Stand Improvement Field Border Silvopasture Establishment

Mulching

Forage and Biomass Planting

Access Control

Multi-Story Cropping

Forage Harvest Management

Diversion

Range Planting

Integrated Pest Management

Irrigation System, Sprinkle

Riparian Forest Buffer

[rrigation Water Management

Mole Drain

Riparian Herbaceous Cover

Prescribed Grazing

Brush Management

Riparian Herbaceous Cover

Integrated Pest Management

Alley Cropping

Tree/Shrub Establishment

Irrigation Water Management

Conservation Cover

Vegetated Treatment Area

Prescribed Grazing

Contour Buffer Strips

Windbreak/Shelterbelt Establishment

Residue and Tillage Management Mulch Till

Cover Crop

Windbreak/Shelterbelt Renovation

Residue and Tillage Management No Till/
Strip Till/ Direct Seed

SOC(Soil Organic Critical Area Planting

Conservation Crop Rotation

Residue and Tillage Management Ridge Tilld

Carbon) category
Forest Stand Improvement

Contour Farming

Residue Management, Seasonal

Grassed Waterway

Contour Orchard And Other
Perennial Crops

Row Arrangement

Multi-Story Cropping

Field Border

Silvopasture Establishment

% 2ol T
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