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Orsundadns avrinningsomrade

— nagra projekt vid SLU

Kristina Martensson, Sara Sandstrom, Martyn Futter, Katarina Kyllmar

Integrating land and water management for a sustainable Nordic bioeconomy
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Presentationen

Effekter av olika markanvandning och atgarder i avrinningsomraden

Verktyg for lokalisering av atgarder pa garden

Matningar | jordbruksbackar — vad kan vi lara av dem

Fosfor i akermark, sediment och vatten
NordBalt Ecosafe

BI« WATER Waterarive
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WaterGUIDE.online : S S—

2
BE Se Avrinningsomrade Vilj omrade Ladda upp fil Se resultat
Vilj avgrénsning

Zooma in pa ditt omrade geonom att ange sockennamn eller plats i
sokrutan! Bakgrundskartan hjélper dig att hitta ratt.

Q

Mét avstand

Klicka pa visa block och valj sedan det félt eller omrade du vill arbeta med
genom att klicka pa det i kartan.

‘ Sok blocknr ‘

Sok efter blocknummer

Fyll'i blocknummer nedan.

‘ Foregaende

About the WaterGuide Tool

EUROPEAN
REGIONAL
DEVELOPMENT

Waterdrive " interreg

— Baltic Sea Region

EUROPEAN UNION
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Atgarder mot naringslackage anpassade efter 8
féltets egenskaper

Navigera bland flikarna for att se resultaten. Mét avstand
Dolj faltgranser

Jordarter, Struktur—

SroSionaTeK Vatmarker Kalkning Skyddszoner Fanggrodor

Jordarter, erosionsrisk

Markera det val ni vill visa pa kartan.

(@ Lerhalt i matjord

Klass Area (ha)
©25-40 % 1.31

M 40% 55.75
() FAO-klasser i matjord
Klass Area (ha)

Clay loam 0.37
I silty clay loam 0.94
I silty clay 54

Clay 175

() Erosionsrisk
W Hog
Férhsjd

e (R

About the WaterGuide Tool

Kortkommandon | Bilder ©2023, CNES / Airbus, Lantmteriet/Metria, Maxar
EUROPEAN
REGIONAL
DEVELOPMENT
IND

Waterdrive +"interreg |IB

Baltic Sea Region

EUROPEAN UNION
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WaterGUIDE.online ; 2 . o

5=
Atgéarder mot naringsldckage anpassade efter
faltets egenskaper

Navigera bland flikarna for att se resultaten.

Dolj faltgranser

Jordarter, 5 Struktur—
2 ' Vatmarker 2
erosionsrisk kalkning

Vatmarker

Vatmark (optimal area)

Se Avrinningsomrade Vilj omrade Ladda upp fil Se resultat

Q

Mat avstand

Skyddszoner Fanggrodor

@® 1.00-5.00ha
® 050-1.00ha

0.25-0.50 ha
® 010-025ha

About the WaterGuide Tool

: i
Waterdrive ~"interres [ == .
— Baltic Sea Region * ND

EUROPEAN UNION
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WaterGUIDE.online : 5 : o
B BE
Atgiarder mot néringsldckage anpassade efter
faltets egenskaper

Navigera bland flikarna for att se resultaten.

Mét avstand
Dolj faltgranser
Jordarter, Struktur—

Markera omrade pé kartan
Vétmarker Skyddszoner Fanggrodor

erosionsrisk kalkning i

Strukturkalk

OBS! Géller enbart félt som har tillfredsstéllande drénering och ej har
strukturkalkats de senaste 10 aren.

Se Avrinningsomrade Vilj omrade Ladda upp fil Se resultat

Q

Kommentar Areal (ha)
Ja o
Nej, mulljord eller gyttja

Beraknad reduktion av fosforforluster

Minskade P-forluster (kg P/ha/ar) inom lampligt omréde (46.4 ha)

0.38+0.185

Erséttning (SEK)

1762.1

Justera ersattningsbeloppet nedan (i SEK/kg)
Erséttning minskade P-forluster

100 3

Aterstall
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Modellberakningar av normalutlakning
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Lackage av kvave for lackageregion 6 for beraknade grodor 2019 (kg N/ha)

Johnsson, H., Martensson, K., Lindsjo, A., Persson, K., Andrist Rangel, Y. och Blomback, K. (2023). Lackage av naringsdmnen fran svensk
akermark - Berdkningar av normalléckage av kvéve och fosfor for 2019. Uppsala: Sveriges lantbruksuniversitet. (Ekohydrologi, 178).



https://www.slu.se/globalassets/ew/org/centrb/vanav/publikationer/ekohydrologi-1782023.pdf
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Lackage av kvave for varkorn

15

10
| - I
0

medel insadd vall tidig sen varbearbetning
jordbearbetning jordbearbetning
foljit av hostsadd  féljt av varsadd

Lackage av kvave for varkorn och kombinationer av grédor efter varkorn, silty clay i lackageregion 6,
2019 (kg N/ha)
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Lackage av fosfor
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Lackage av fosfor for lackageregion 6 for berdknade grédor 2019 (kg P/ha)
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Lackage av fosfor for varkorn

1,4

12

1

0,8

0,6

0,4

0,2

0
Loam Clay loam Silty clay

Bl6st P lackage genom marken @ partikulart P lackage genom marken

I6st P lackage via ytavrinning & partikulart P lackage via ytavrinning

Lackage av fosfor for varkorn, loam, clay loam och silty clay i lackageregion 6, 2019 (kg P/ha)
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Scenario utan vall

12 1,2

1,0
0,8
0,6
0,4
0,2

0 m 0’0
2 0.2

10
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4 LR 6 Scenario utan vall  Foérandringar
LR 6 Scenario utan Forandringar
vall
@ Grodkombination Skyddszon Fanggrodor @ Grodkombination Skyddszon

Lackageregion 6 jamfort med ett scenario utan vall samt orsaker till forandringar

BI&«WATER


https://biowater.info/
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Typomraden pa jordbruksmark

= en del av den svenska miljoovervakningen
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Typomraden pa jordbruksmark

- Sma avrinningsomraden med stor andel
jordbruksmark

« Matningar i vattendrag och information om odlingen

« Samarbete Norden och Baltikum

Naurstad-e
Hotran
L
.Haapajyrﬁ
NORWAY FINLAND
Volbu SWEDEN o _
JKolstad .Loytaneenoja
Merdre, JSavijoki
Skas-Hei ® C6
" as-nieigre Skuterud ) —
Time vasshaglona oJdnijogi
) ESTONIA
S8 oE21 ..o JRapu
Régina
Odderbak JF26 ol28 Vienziemite
]
N34
[ ] [ ]
Horndrup baek  M36
Bolbro.baek. oM42 _ LITHUANIA
Lilleb2k e ygjvads Rende Lyzena._ . ovargas
Graisupis
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# TN concentration

O TN transport

Nitrogen

6000

Norden och Baltikum

(-7 Bu) NL

| | T+
i IS
*
~ i
| o
. L
-
*
’ L
’ L
»
*
.ﬁW
*
-
*
*
*
*
-
> I
*
*
.
+
.
. L
(z-unf B} L
—
QL
=
c 7p]
O O
o C
L =
cT S
O X
> -
S c
- N
g 2
£ =
XY O
[ ]

OTP transport = TP concentration

Phosphorus

0.6

300

(171 Bw) g1

N
=]

=
=]

[ persinen-on

I euo|Beysses-0ON
| a1Bian-sexs-ON
[ ouwni-oN

| pruaimig-oN

92435
Heeq alqiog-»a
PEIS|OH-0ON

UESOH-ON

8Lor3s

FEN-3S
ndey-153
iBoluer-153

200

(B} AL

100

BIpIEN-ON

| prolineg- 4

[ nqion-on

| oew-as

[ zvn-as

| sieeq drupuiop-yQ
[ awarzusin-A
I euszA1-17

| efouasugiig-1
| seprea-11

| oudngaiA

ey 153

| ¥eequeppO-Ha
[ HeeqairHia

[ vza-3s

[ szras

| sdnsieio-11
| ezieg-n1

| apuay spenloH-Ha

=]




S

SLU

Trender | kvave

« Minskande fram till 2010
| Danmark och Sverige

- Okande i Sverige efter
2010

Total nitrogen

Flow weighted conc. Transport Water discharge

DK-Hejvads Rende
DK-Lillebask
DK-Bolbro heek
DK-Horndrup baek
DK-Odderbaek
NO-Skuterud
NO-Merdre
NO-Kolstad
MO-Vasshaglona
NO-Time
NO-Skas-Heigre
NO-Volbu
NO-Hotran
NO-Naurstad
SE-M42_d

45}

m
v
&5

Fl-Laytaneenoja

I I
Fl-Savioki ] |
EST-R3pu
EST-Ragina
EST-Janijogi [
L penmemie T I
LV-Berze
LV-Melloite [ I
LTLyzena I—
LT-Graisupis
LT-Vardas -
= = e L= = L=l L= L= f=] [=] - =1 =1 L=} =4
ooy o i=1 - o (==} L=r f=1 - o o o = -— o4
=2 =24 =1 = = o L=z (=] [=1 L= =2 o = =1 E=1
— — o4 oy L) - — o o L) — - o o o

Significant trend changes . Decreasing None . Increasing



JL Total phosphorus

SLU Flow weighted conc. Transport Water discharge

DK-Hajvads Rende
- DK-Lillebeek
[render | fosfor o ot e
Dk-Horndrup beek
DK-Odderbaek
NO-Skuterud
NO-Merdre
NO-Kolstad
NO-Vasshaglona
NO-Time
NO-Skas-Heigre
NO-Volbu

. .
« Fa trender och inget NoNaura

SE-M42_d

e SE-M42_c

monster e

SE-M36_c

SE-N34_d

SE-N34_c
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SE-F26_c
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SE-O18_c

SE-E21_d

SE-E21_c

SE-128_d
SE-128 ¢
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Fl Savioki I

EST-Rapu
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EST-Janijogi

LY-Vienziemite

LV-Berze

LV Melpite = -—

LT-LyZena

LT-Graisupis

LT-Vardas
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Significant trend changes . Decreasing None . Increasing
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Fosforinnehall i suspenderat sediment och
sediment — variationer med sasong

Sara Sandstrom, Institutionen foér vatten och miljo, SLU



%

SLU

Sources, composition and
transport of fluvial

suspended sediment and e e T

attached phosphorus in Al
" R ~

agricultural catchments: — VT N

A cross-scale analysis T ‘Ei;é/

Received: 12 Novemnber 20X) | Accepted: 22 February 2021 | Published online: 5 April 2021 e & (\ :
DOI: 10.1002eq2.20210 MYN‘
Journal of Environmental Quality KU ‘ /
TECHNICAL REPORTS \\1/
~

Surface Water Quality

: y //
Variability in fluvial suspended and streambed sediment
phosphorus fractions among small agricultural streams

Sara Sandstrim!’ |  Martyn N. Futter' | David W. O’Connell® |
Emma E. Lannergiard’ | Jelena Rakovic’ © | Katarina Kyllmar’® | Laurence W. Gill> |
Faruk Djodjic'

A

lllustration: B. Sandstrom
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Land use

- Urban

- Forest
\:I Open land
\_, Surface water
D Mire

|:| Agricultural land
- Clear cutarea |

180 Kilometers
|

65°0'0"N 65°0'0"N

60°0'0"N |7 60°00°N

55°0'0"N L | —_H55°00"N
10°0'0"E 15°0'0"E 20°0'0"E
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Vad?

« Provta suspenderat sediment och
bottensediment

« Hur ar fosfor (P) bundet |

sedimentet?

— Lost bundet

- Jarn

— Aluminium

— Organiskt material
— Calcium

« Kopplingar till fosfor i backvattnet?
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Hur?

Suspenderat sediment
—tva ar
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Hur?

Suspenderat sediment
—tva ar
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Hur?

Sedimentprovtagning
Fosforfraktionering
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Varfor olika fosforfraktioner?
- Olika biotillganglighet — olika latt for mikroorganismer, alger etc. att
tillgodogodra sig fosforn - viktigt for 6vergddning
 LOst bundet (H20-P) och jarnbundet (Fe-P) — mest tillgangliga
« P bundet till organiskt material (org-P) — potentiellt tillgangligt
- Aluminiumbundet (Al-P) och calciumbundet (Ca-P) — hart bundet
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Relationer mellan suspenderat sediment och
bottensediment

stream surface -—
e
" l.e P °%
“Ha0-p Al-P o ) org-P
fluvial suspendef 22 =0 Ca-P! -,® e _
sediment . °_ L ] ]

streambed
sediment
H20-P Fe-pP Al-P org-P  Ca-P  H»0-P Fe-P Al-Porg-P Ca-P H20-P Fe-P Al-P
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Relationer mellan suspenderat sediment och
bottensediment

fluvial suspended
sediment

streambed
sediment
H20-P Fe-pP Al-P org-P  Ca-P  H»0-P Fe-P Al-Porg-P Ca-P H20-P Fe-P Al-P
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Relationer mellan suspenderat sediment och
bottensediment

fluvial suspended
sediment

streambed
sediment
H20-P Fe-pP Al-P org-P  Ca-P  H»0-P Fe-P Al-Porg-P Ca-P H20-P Fe-P Al-P

org-P

Ca-P
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Relationer mellan suspenderat sediment och
bottensediment

stream surface

fluvial suspended
sediment

streambed
sediment

H20 H20-P Fe-P Al-p org-P

P Fe-P  Al-PorgfP
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Relationer mellan suspenderat sediment och
bottensediment

stream surface ————+ = 0000
e
- (]
fluvial suspended Y
sediment
streambed
sediment

H20-P Fe-P Al-P org-P  Ca-P H2O-P Fe-P Al-Porg-P Ca-P



0 Sasongsvariationer av fosfor | suspenderat
SLLI sediment

b) Fe-P FSS

05 F
- ; Gmm—t Catchments
= 04 : | | —_—
0(5') 03 : : I‘ . ! v :: UB
£ o —_— CE

B — S— N o—a E23
2018-01 2018-07 2019-01 2019-07

Sandstrom et al. (2021)
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Sasongsvariationer av fosfor 1 suspenderat

— a) Specific discharge (mm day'1)
N =
> . i —— Catchments
S 15 Gt | — | | s U8
: 10f ° F—— e o C6
. Lo I —eE23
@ . 1 'I | , 1 : : : 1
o 1 | , 1 1
7] 0.5 : 1 ! . : : : : :
O | 1 ﬂl ﬁ' : : 1 1 |
0.0 'ﬁ—. ‘h
2018-01 2018-07 2019-01 2019-07
b) Fe-P FSS
0.5 @ ¢
’ ! e
o H , B _—
0.2 PR : : ¢ ’ 5—‘—.—?
o8 Hl o ﬁ
2018-01 2018-07 2019-01 2019-07

Sandstrom et al. (2021)
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Sasongsvariationer av fosfor 1 suspenderat

— a) Specific discharge (mm day'1)
N =
> . i —— Catchments
£ a— ' ' Prp— . —
€ 4o ® : : — v ':-'I_? | o C6
o o L G— o—e E23
[h] | 1 : 1 1 ! : : : !
o 1 | . 1
2] 0.5 : 1 ! . | : : ! :
Ov | 1 ﬂl .' HI : 1 [
0.0 # ‘h
2018-01 2018-07 2019-01 2019-07
b) Fe-P FSS
0.5 ¢ ¢
) ! e
I, 0.4 , . L =
o I ! : ! !:
2 03 f ; | !
o8 Hl o ﬁ
2018-01 2018-07 2019-01 2019-07
¢) RP fw concentrations (water)
0125 Fr—t
_ ! ;
o 0.100 : i
3 ; !
Su e o . : : :
& 0.050 e— ; l. 4 I St m® : S ;
0.025 —_— i b——1 3
® 8 — (= m—
2018-01 2018-07 2019-01 2019-07

Sandstrom et al. (2021)



I | 2 Kopplingar mellan fosfor | backvattnet och fosfor |
SLuU marken

- Storre underlag (11 typomraden)

« Undersokte kopplingar mellan fosforhalter i backvattnet och omradets
egenskaper

« Inga tydliga kopplingar mellan P-AL (i marken) och fosforhalter i backen
- Dock skillnader i antal P-AL prover per omrade

 Potentiellt tydligare samband ndrmare backen
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Sammanfattningsvis

- Skillnader i hur fosfor &r bundet i de olika omradena — [

trots liknande total fosforhalter

— Incitament for att titta mer pa fosforfraktioner och inte endast
total fosfor

— Viktigt for biotillgangligheten

 Det sker en forandring med sasong i hur fosfor binds

till partiklarna
— Viktigt for biotillgangligheten
— Viktigt att provta under flera sasonger for att fa en korrekt bild
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Tack till mina medforfattare, samt er som lyssnade!

Sara Sandstrom
sara.sandstrom@slu.se
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NordBalt Ecosafe




/v AARHUS UNIVERSITY
Project Title: Nitrogen and

phosphorus load reduction approach
within safe ecological boundaries for
the Nordic-Baltic region: NORDBALT-
ECOSAFE

Our EU project has eight participating
institutes.
Project period: Sept. 2022 — Aug. 2025

Seven Work Packages (WPs)
/v NIV3- iy G

AARHUS UNIVERSITY i i il U ERET Y

DBALT

- SAFE

Funded by the
European Union

Climate change impacts |

WP3: Nutrient management
and greenhouse gas production

WP4: SWAT+ modelling

i of nutrient sources and
pathways ,}\

W, S NE——
\ N \<§\ i WP1: Safe ecological 74&&1‘7/3 //

\ e NE boundaries in water \\.. A /
- /rw /“\\ bodles i y A

WP7 Management
dissemination and ;
communlcatlon

WP6: Governance y 4
B PollcyTools /
% WP2: Online sensor y
Mm- technologles /
5 L /i //
£
i

WP5: Nature Based
Solutions and Mitigation
Measures

Nature Based Solutions and Mitigation Measures

IBZ: Integrated BufferZones
RW: Riparian Wetlands
CW: Constructed Wetlands
BS: Buffer Strips

1816 WoN SB e
.0 ' - .
;( S ‘*‘i WARSAW t‘&“

<+ MBIF . % UNIVERSITY \u)

’{'_s&*‘,;’f OF LIFE SCIENCES : HVIAENI‘E.... o SY KE

Y - Latvia University IDECONORYY RESEARTH
SGeW of Life Sciences
and Technalogies
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NORDBALT-ECOSAFE main aims are to
investigate how we in our Nordic-Baltic
region can reach good ecological
conditions in surface waters by an opimal
use of nature based solutions and other
mitigation measures in agriculture and
forestry:

We model six catchments having large
gradients in climate and land use with
SWAT+ model

We analyze monitoring data (HELCOM,

OSPAR) riverine network.

River Odense, Denmark
Catchment area (km2) 1050
Average precip. (mm/yr) 825

Mean temperature (°C) 84|

Mean streamflow (mm) 313
Agriculture (%) 68
Forest (%) 10

River Hobglelva, Norway

Catchment area (km2) 337
Average precip. (mm/yr) 992
Mean temperature (°C) 7.2
Mean streamflow (mm) 496
Agriculture (%) 20
Forest (%) 70

River Orsundaan, Sweden

Catchment area (km?) 900
Average precip. {mm/yr) 607
Mean temperature (°C) 6.2
Mean streamflow (mm) 219
Agriculture (%) 35
Forest (%) 41

Legend

*  Monitoring Stations

[ odense

[ | Hobgleva

[T Grsundadin
[ Berze

[ Stupia

Norway

"\-.

! hye “'
Denmark .

L

.
lll

Netherlands

| Tyrnavanjoki

.
‘J.'.—'

«) “'('

Sweden

L]
%
.

.oﬁ. .
2

Poland

Russial

Finland

L

Estonia

*  latvia

.
.
W

Lithuania

Belarus

L
0 50100  200km ~-¢>f
5

Y |

River Tyrnavanjoki, Finland
Catchment area (km2) 1181
Average precip. (mm/fyr) 477
Mean temperature (°C) 2.6
Mean streamflow (mm) 231
Agriculture (%) 15
Forest (%) 82

River Berze, Latvia

Catchment area (km2) 872

.| | Average precip. (mm/yr) 573

Mean temperature (°C) 7.6

Mean streamflow (mm) 195

Agriculture (%) 56
Forest (%) 39
River Stupia, Poland

Catchment area (km2) 1623
Average precip. (mm/yr) 850
Mean temperature (°C) 7.0
Mean streamflow (mm) 330
Agriculture (%) 49
Forest (%) 44
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