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Introduction and background

* Wetlands are areas where water saturates the soil for long enough
periods that they develop unique ecosystems adapted to wet
conditions. Over time, the constant presence of water changes the
soil chemistry and supports specialized plants, insects,
microorganisms, birds, amphibians, and other wildlife.

* Most natural wetlands could be of two types:

* Riparian wetlands (marshes, floodplains, and wet meadows) :
are along ariver.

* Geographically isolated wetlands (swamps, bogs, and fens) :
are surrounded by uplands and no surface hydrologic
connections with other surface water bodies.




Introduction and Background

Benefits of wetlands:
v

e support huge amount of
biodiversity

* mitigate nutrient discharge
e reducing erosion and flood pulses

e supporting baseflow and
enhancing groundwater recharge

e nature-based recreation areas
e cooler planet

o
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Wetland destruction around the world has
often been caused by land reclamation
and drainage because of high human
population density (Junk, 2013).

Despite these benefits, approximately 30-
90% of the spatial extent of global
wetlands including GIWs and wetlands in
general has been lost to anthropogenic
activities (Junk et al., 2013).

In Estonia, 70% of the original wetlands
have been drained because of either
agricultural or forestry activity (Virro et al.,
2025, Vasander et. al., 2003).



* To understand how wetlands can be represented as HEWSs
and calibrate SWAT model for flow and nutrient runoff.

ObjeCtIVGS * To understand the role of both wetland size and

placement in terms of reducing nutrient discharge into
streams in an agricultural catchment.
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WAT model
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How are wetlands
represented Iin
SWAT (HEW

concept)?




How are
wetlands
represented in
SWAT (HEW

concept)?

Table 1: List of parameters required for Wetland Parametrization

Parameter Definition file

WET_MXSA Surface area of wetland when filled to maximum .pnd
water level (ha)

WET_NSA Surface area of wetland when filled to normal .pnd
water level (ha)

WET_MXVOL Volume of water held in the wetland when filled .pnd
to the maximum water level (m3)

WET_NVOL Volume of water held in the wetland when filled  .pnd
to the maximum water level (m3)

WET_FR Fraction of the subbasin area draining into the .pnd

wetland




Sensitivity, Calibration and Validation of SWAT
model for both Flow and Nutrient

Observed vs Simulated Flow - Calibration and Validation
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Wetland placement scenario development

Table 4: Area proportion of WETL type land use in
the different scenarios

Large

Existing Distributed Downstream

Scenario Scenario Scenario
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Result

Box Plot of Flow by Scenario
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Result
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Box Plot of TN by Scenario
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Result

Table: Result of Kruskal-Wallis H-test between scenarios (a = 0.05)

Series H-statistic P-value Conclusion
Flow 0.1878 0.9104 No significant difference
TN 9.9311 0.0070 Significant difference

p —value < 0.05 means there is significant difference.
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Result

Table 5: POST-HOC pairwise comparisons (Dunn’s test) between the three TN scenarios (a
=0.05)

Baseline Distributed Downstream
Baseline 1.00 0.0049 0.4162
Distributed 0.0049 1.00 0.2853
Downstream 0.4162 0.2853 1.00

Paaj <0.05means there is significant difference.
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Result

Table 6: Comparison of annual average (AA) TN (Kg) between baseline and the
other two wetland placement scenarios.

Baseline Distributed Downstream

97338.09 55159.87 69455.94

% difference -43.33 -28.64
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Takeaway message

Wetland size and placement within a catchment are key determinants of removal
performance.

Distributed small wetlands are generally more effective than a single outlet wetland in
enhancing catchment-scale removal.



Challenges
and Future
Works

« SWAT has drawbacks in nutrient simulation

e Asthereis no connection between HRU
wetlands.

* No nutrient transformation in HEWs. Only

purpose of HEWs is improving hydraulic
performance.

* We are trying to recreate the same steps and
simulate scenarios in SWAT+.
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Thank
you!
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