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Buffer zones - definition

,A strip of land which separates R
agricultural activity from a - o «< ¥
waterway”

McKergow et al., 2022 i ST e {

Buffer zones remove contaminants
through a combination of physical e 2
and biological processes E o e Tl
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Analysed area — Nurzec River

Nurzec River catchment — eastern Poland
e 108.5 km length

e 2,081km?area

56,000 population
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Workflow

Aim: Evaluation the potential effect of buffer zone implementation in the Nurzec River catchment
(eastern Poland) under current and future climate conditions
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Nurzec River Model
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Weather data:

1991-2020

Flow data:
1991-2020

Quality data:
2005-2020

Point sources:

1991-2020

Crop data:
2010-2016

%
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* Very flat area — problematic with
building a model

e Peat soils — hard to simulate
within the model

Parameter Calculation profile KGE R? Psias
Calibration
Nurzec — Bocki 0.58 0.63 -27
flow
Nurzec — Bransk 0.84 0.73 7
sediment Nurzec — Tworkowice 0.49 0.73 -39
TN Nurzec — Tworkowice 0.33 0.56 -49
TP Nurzec — Tworkowice 0.86 0.79 1
Validation
TN Nurzec — Nurzec 0.60 0.26 -66
TP Nurzec — Nurzec 0.74 0.67 1
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Climate change application
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——RCP 4.5 2026-2050
RCP 8.5 2026-2050
RCP 4.5 2051-2075
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Buffer zone implementation
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Buffer zone implementation

* Buffer zones applied to
agricultural HRU

e 4 buffer widths (2—20 m)

* Inbuilt FILTERW option in SWAT
intrface

10m 20m
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TN and TP output — baseline scenario
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TN loand [t/month]




TN load t/month

120

100

80

60

40

20

A

agh.edu.pl

Climate change effects
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Buffer zone effect (no climate change)

120 3
_______ base mEmm——— baSE
- —2
100 - —5
6 —_—10
— ()
& S 5\  JygN )}

f =
c IS
g 2

= 60 =4
s E
o o
= o
— ~

40
2
20
0 0
I Il Il v Vv VI VII VI IX X Xl Xl Il 1l v Vv VI Ve VI IX X Xl Xl

up to -55% vearly up to -37% vearly

agh.edu.pl




80

TN load t/month

40

6

4

TP load t/month

agh.edu.pl

L1 v vEVIVIE X X XX

A

I v VEVIVIEIX X XX

™~ 0
DAY

AN A\
\\.{ \ %\\w/‘\\f
\\ -,’/ q\f’_\

/

Om

Om

y

P

&/

I v v VvEVIVIEIX X XX

2m

7/

I v v vEvivin X X Xt Xl

2m

A

— 350

up to -66% vyearly

RCP 4.5 2026-2050
- = = RCP 8.5 2026-2050
RCP 4.5 2051-2075

a
A

I v vEVIVIEIX X XX

5m

A

—

Foar e v v vEVIEVIE X X XX

10m

up to -32% vyearly

I v VEVIEVIE X X XX

5m

I v VEVIVIEIX X XX

10m

RCP 8.5 2051-2075
RCP 4.5 2076-2100
RCP 8.5 2076-2100

I v v vEVIVIEIX X XX

20m

— hase

RCP 4.5 2026-2050

- — = RCP 8.5 2026-2050
RCP 4.5 2051-2075
RCP 8.5 2051-2075
RCP 4.5 2076-2100
RCP 8.5 2076-2100

]

N/

I v vEvivin x X Xt Xl

20m

' o

Buffer zones in climate change scenarios A

q

\/

UNIVERSITY



nnnnnnnn
UNIVERSITY

Conclusions

TN: 118 €/t/r
TP: 2 496 €/t/r

TN: 62 €/t/r
TP: 1311 €/t/r

om  TN: 191 €/t/r TN: 309 €/t/r
TP: 4 060 €/t/r TP: 6 602 €/t/r
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Effectiveness of buffer zones
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