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Enhancement of a Wetland-based Module for Water Quality Simulations in Flooded Paddy Fields

nlntroduction: Water usage in South Korea

B Water usage in agricultural areas (Paddy vs. Upland fields) in South Korea
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nlntroduction: How is the water quality of paddy drainage water?

B Current water quality status & Pollutant
sources

| BOD | Ss | COD | TN | TP _

5
conc. 3.6 59.2 22.0 5.1 0.5
(mg/L)
WQ Grade :
(River water Fair Sll:l)ghtly ;)/ery - Poor
standards) oor oor

(Choi et al., 2015; River water quality
standard)

« Major pollutants and causes in paddy drainage

Soil erosion:
Sediment runoff during
water drainage & replacement

Chemicals:
Herbicides & pesticides during
the early rive farming stage

Fertilizer:
Excessive use of Nitrogen (N)
& Phosphorous (P)

Organic matter:
Anaerobic decomposition of
rice straw and compost

(The KUKMIN DAILY, 2017)
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n Paddy field water management

*AWD: Alternate wetting and

drying
B Impacts on water quality in streams |-> Flows directly into the stream *‘
Tillage Rice Mid-season
(Plowing) Transplanting drainage  AWD* Final drainage Harvest
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n Strategies for estimating WQ in flooded paddies

B Usage of wetland module during flooded period

Characteristics

Flooded

Ryl og environment
: Predominantly
Soll :
anaerobic state
Water Nutrient upt.a.ke &
e decomposition
purification functions
Elienere Temperature &

humidity regulation

Improving a model incorporating the “Wetland module” to assess WQ in flooded

paddies
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n The overview of SWAT-WetQual

(Details of the model is in Poster
section)

B Enhanced SWAT model for wetland nutrient dynamic simulations
SWAT-WetQual framework
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(Details of the model is in Poster

n SWAT-WetQual: Case study section)

Case study: Greensboro watershed, ML, USA L0
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n SWAT-WetQual: Case study
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section)

Comparison of water quality loads in riverine systems
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n Updates for flood paddy fields
SWAT-WetQual

SUBBASIN

Jrom upsire,

HRUs Draining to wetland

SURFACE

inflow

New Weiland Module

SOIL PROFILE

SHALLOW AQUIFER

An aggregated wetland

* Hydrologic components

+  Water Quality

(Water and acrobic & anacrobic soil layers)

H Oxygen in water column

H Sediment (Deposition, Resuspension)

Carbon: LPOC, RPOC, DOC, €O, CH,

(Hydrolysis, Denitrification, Diffusion, etc.)

*  Plant Growth

Paddy fields

T

Formation c@:;?.»ﬂig q Naturally formed
condition (Agricultural purpose) (topography and climate)
Water sl eeniiolieg Precipitation, inflow,
¢ via irrigation and and outflow
managemen drairage
>oll Uriialbli Stabilized
management (annual tilling)
Vegetation Rice PIERS CleflEide

plants

High nutrient levels  Relatively diverse

NET: SR (fertilizer application) nutrient forms




Enhancement of a Wetland-based Module for Water Quality Simulations in Flooded Paddy Fields

a Updates for flood paddy fields

B Change model structure & source codes

% Spatial scale: Subbasin scale > HRU scale ("26.01)

% Management: The wetland module is activated only under flooded conditions ('26.04)

Tillage Rice Mid-season
(Plowing) Transplanting drainage  AWD* Final drainage Harvest

v

Managemen
t schedule

Continuous
flooding

Paddy

Water depth
water depth

fluctuations

On Wetland module On Wetland module
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n Future works

B Need to test the developed paddy module

“*Refinement of model equations for kinetic processes

- Addressing the variations in decomposition rates and nutrient removal efficiency
between long-term stabilized wetlands and paddy fields

- Comparison between stable anaerobic conditions and
alternative anaerobic environments.

<+ Data collection required for vegetation “rice”
- nutrient uptake, plant growth rate, etc.

“*Need for WQ monitoring in paddy fields
- We have plan to monitor WQ in a flooded paddy field for four years
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Questions?

Thank you for your attention.

This work was supported by Korea Institute of Planning and Evaluation for Technology in Food,
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