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What are the challenges?

Frequent extreme weather events.
Competition for water resources.
Agricultural and domestic use of water, also environmental demands.

Sediments and nutrients, along with pesticides are transported to the
rivers and eventually to the sea.

Necessity of more efficient techniques for water and nutrient retention.



The OPTAIN Project

« OPtimal strategies to retAIN and re-use water
and nutrients in small agricultural catchments.
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e [t aims to increase acceptance and better
iImplementation of natural, small, and
underutilized retention measures.

Other

e Case Studies

« NSWRMSs can help mitigate the conflicts
between agricultural water uses and other
demands.
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 Use SWAT+ modelling tool for the simulations.




Land use / cover

Cropland

Other agricultural area
Meadows

Forest

Orchards

Grass, semi-natural
Shrubs, semi-natural
Urban, low density
Urban, moderate density
Urban, transport
Wetlands

Tetves — General Information -

Pannonian biogeographical region
Catchment area: 72,36 km?
Elevation range: 124-300 m
Precipitation: 689 mm/year

Annual mean air temperature: 11.2°C

Land use: 52 % forest, 31% arable land, 3 % orchards, 5
% grassland and 4 % urban.




Dothuvéle — General Information
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= Boreal biogeographical region

= Catchment area: 176.42 km?

= Elevation range: 26 — 124 m

= Precipitation: 615 mm/year

= Annual mean air temperature: 7.45°C

» | and use: Dominantly arable land (winter wheat and
winter pasture)
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Tetves — Soll Information

SOIL TYPE "UNDER" AGRICULTURAL

B Stony skeletal soils Fl EL DS
I Gravelly skeletal soils Barren
E Barren earths Humus- earths
Humic sandy soils 0
| Humus-carbonate soils Carbo.nate ‘ M
I Rendzinas soils
| Brown forest soils with clay illuviation 3% Soils of slope
I Stagnant brown forest soils sediments
B Brown earths A%
"1 Brown earths on sand
B Brown forest soils with carbonate residues
"] Chernozem brown forest soils Typi c meadow
I ] Pseudomyceliar chernozems )
] Solonchaks SOOIIS
B Typic meadow soils %
I Alluvial meadow soils
I Peaty meadow soils )
I Soils of swampy forests Brown earths Brown forest soils
I Chernozem soils with forest 54% with clay
I Soils of slope sediments illuviation

22%



Dotnuveélé — Soll Information

[ 1 Deep gleyic shallow carbonate brown soils

— Shal'ljofv I:;wland peatiands SOIL TYPE "UNDER" AGRICULTURAL

B Carbonate shallow gleyic washed soils FIELDS

B Deeper carbonate shallow gleyic brown soils _ _

|| Carbonate loamy silt soils Typical ordln_ary washed Deep gleyic shallow
[ Slightly eroded shallow carbonate brown soils soils carbonate brown soils

[ Typical ordinary washed soils 1%
[ | Deeper carbonate silt soils
[ 1 Deep gleyic deeper carbonate brown soils
I Moderately eroded shallow carbonate brown soils
B Saturated ordinary sandy soils
I Deeply silty saturated ordinary sandy soils

1%

Shallow lowland
peatlands
2%

Carbonate loamy silt

soils
4%
Deeper carbonate shallow gleyic Carbonate shallow gleyic
brown soils washed soils

58% 33%



Tetves — Geographic information -

> Hilly landscape
- 124 m to 300 m.

> high erosion rates
- leading to declining soil quality
and a deteriorating ecological
condition in the stream.

—— Tetves stream

Elevation

D 300.2m

 Annual average soil loss: 4.037 t/ha
« Total Nitrogen loss: 0.768 kg/ha
« Total Phosphorus loss: 0.203 kg/ha

 The simulated data is aligned with the
measurements.

Territory marked with yellow is under agricultural
. management.




Tetves — Applied new measures (NSWRM) @

Riparian forest buffer
0.54 % of area

No-till with cover crops
28.52 % of area

Conversion to

grassland
12.17% of area




Selection of potential NSWRMs

» Based on suggestions of the
Multi-Actor Reference Group
— major, farm advisor and
local farmers.

» |n every case study




Dotnuvélé — Geographic information —

» No significant slopes
—> favorable for agriculture management.

Challenges:
» Nutrient leaching
» OlId Melioration systems

—— Dotnuvélé stream
Elevation

124 m
g High Nitrogen load to the river leads to poor
water quality.

 Annual average solil loss: 0.107 t/ha
« Total Nitrogen loss is 45.719 kg/ha
« Total Phosphorus loss is 0.651 kg/ha

The simulated data is aligned with the official
measurements.

Territory marked with yellow is under agricultural
management.




Dotnuvélé - Applied new measures (NSWRM)G

Wetland ol
0.8 % of area Lowtill with cover crops

dividing buffer strips
9.98 % of area

0.21 % of area




Optain workflow diagram

Finally comparing the results for
different indicators in the case

/

INPUT DATA PREPARATION MODEL SETUP

studies.
Prepare all required .csv, .shp, and .tif files. D Setup a ready-to-run model with initial parameter values
N Catchment hydrology
HARD CALIBRATION SOFT CALIBRATION MODEL SETUP VERIFICATION 3 Average Minimum flow
Based on numerous model Based on a few model Verify that most important > Average Maximum f|0W

simulations (parameter simulations (parameter model inputs (climate, .
variations) fit simulated time variations) adjust plant growth agricultural management) are » Soil water content
series for streamflow, and the overall water balance to read-in correctly. Check model

sediments, and nutrients to realistic magnitudes. behavior and correct the setup

observed time series. if necessary. Sediment and nutrient loss from field
7 » Sediment
CLIMATE SCENARIOS NSWRM SCENARIOS COMBINED SCENARIOS > Total Nitrogen
Run climate scenarios for 3 Run maximum implementation Run maximum implementation > Total Phosphorus
RCPs and 6 RCMs assuming scenarios for all relevant scenarios for all relevant
status quo land use. N§WRMS under observed NSWRMs under different climate
climate. SCenarios. Sediment and nutrient load to river

» Sediment
» Total Nitrogen
» Total Phosphorus

: favourable effect.
- unfavourable effect.
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Tetves: Buffer measure effectiveness c
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0.27% of total area
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Tetves — Conversion to grassland
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Tetves — No-till with cover crops c

28.52 % of total area
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Q max aa Q min_aa Soil water % Sediment loss TN loss from TP loss from  Sediment TN load to TP load to
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%
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Dotnuveélé — effect at watershed level

Catchment hydrology Buffer strip Wetland Low till with cover crops
Maximum flow % 0.0 -1.1 0.4
Soil water % 0.0 0.0 0.1
Sediment and nutrient loss from field Buffer strip Wetland Low till with cover crops
Sediment loss from field % 0.0 0.0 -19.0
Nitrogen loss from field % -0.2 -0.2 -1.3
Phosphorus loss from field % -0.4 -0.4 1.7
Sediment and nutrient load to river Buffer strip Wetland Low till with cover crops
Sediment load to river % 0.0 -0.6 -3.3
Nitrogen load to river % 0.0 -0.7 0.3
Phosphorus load to river % -0.1 -0.7 0.5
% of total area 0.21 0.8 9.98




Dotnuvélé - Loss from fields . —

Buffer strip retention effects at field level
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Dotnuvélé - Loss from fields L. —

Wetland retention effects at field level
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Dotnuvélé - Loss from fields II1. —

Lowtill with cover crops retention effects at field level
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» Buffer strips: has a high projected favourable
impact on all analysed indicators. Especially in
reducing nitrate loss at field level.

» \Wetlands: Reduces the sediment and nitrate
loss, but increase the total Nitrogen and Total
Phosphorus load.

= | ow-till with cover crops: has a high
projected favourable impact on all analysed
indicators. Especially in reducing sediment
loss.

6 Dothuvélé - Tetves c

Field-dividing forest buffers: effective in reducing P loss
connected to sediments and sediment loss.

Riparian forest buffers: has high efficiency in reducing P
load, effective to decrease sediment loss and has low
implementation area need.

No-till with cover crops: has a high projected favourable
impact on all analysed indicators.

Cropland to grassland: effectively decreases sediment
load and sediment loss, but area of arable land significantly
decreases.



.eu

In

lon!
https://www.opta
) OPTAIN

= Acknowledgement

» Thank you for your attent




	Modelling the effectiveness of Natural/Small Water Retention Measures (NSWRM) in Hungary and Lithuania: Similarities and differences
	What are the challenges?
	The OPTAIN Project
	Tetves – General Information
	Dotnuvėlė – General Information
	Tetves – Soil Information
	Dotnuvėlė – Soil Information
	Tetves – Geographic information
	Tetves – Applied new measures (NSWRM)
	Selection of potential NSWRMs
	Dotnuvėlė – Geographic information
	Dotnuvėlė - Applied new measures (NSWRM)
	Optain workflow diagram
	Slide Number 14
	Tetves – Conversion to grassland
	Slide Number 16
	Dotnuvėlė – effect at watershed level
	Dotnuvėlė - Loss from fields I. 
	Dotnuvėlė - Loss from fields II.
	Dotnuvėlė - Loss from fields III.
	Dotnuvėlė 	- 	Tetves
	Slide Number 22

