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STUDY AREA: Odense Fjord catchment

W - Swed FACT BOX
4 v - Area: 1601 km?
-Av. P: 812 mm
-Av. T: 8.7 °C
P > A f‘ A - Slopes: Half of area below 2%
y - Land use: 68% agriculture

- Climate: Oceanic
\ Denmark_] @
= ng - Altitude: -8 - 125 m a.s.l.
C
- Soils: Sandy-loam

Odense catchment

—— Stream network

E Main lakes
W Odense city

%+  Monitoring stations

Only 36% of streams and 12%
of lakes have a good or high
ecological status. The fjord do
not meet the WFD criteria.
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METHODOLOGY: 1. Model set-u
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METHODOLOGY: 2. Calibration

Observed data:
- 4 stations

- Flow data

- 4 nutrients

Parameters:
- Flow: 73
- Nutrients: 94
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Molina-Navarro et al. (2017)
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METHODOLOGY: 3. Scenarios

SCENARIOS DEFINITION:

3 climate and land use change scenarios corresponding to MARS storylines:

HT
HIGH-TECH AGRICULTURE

MD
MARKET DRIVEN AGRICULTURE

Agricultural conversion
N livestock density
\ Fertilizer application
High emissions scenario
(RCP 8.5)

N Agricultural area
N Farming intensity
M Livestock density
N Fertilizer application
High emissions scenario
(RCP 8.5)

AN
AGRICULTURE FOR NATURE

V' Agricultural area

V' Farming intensity
\ Fertilizer application
Low emissions scenario

(RCP 4.5)
/ AARHUS SWAT INTERNATIONAL CONFERENCE
N UNIVERSITY
DEPARTMENT OF BIOSCIENCE

EUGENIO MOLINA NAVARRO ET AL.
SEPTEMBER 2018



METHODOLOGY: LU Change scenarios

TASK 1:
- CHANGE OF THE PROPORTIONS OF THE LAND USE TYPES

- INTRODUCTION OF WILLOW IN SCENARIO 1

B Mixed and Plant PLU AN

Pigs (<70) 4% 3% 4% 2%
B Pigs (>70)
w Dairy/Cattle (<85)
W Dairy/Cattle (85-170)
W Dairy/Cattle (>170)

m Mixed + horticulture 12%

1%
4% 6%

6%

2%
15%

HT

MD

4% 3%

Permanent grass
g 39 | 4% 2%

m Deciduous forest % 4%

15% 7%

Coniferous forest PLU: Present Land Use e

m Willow 13%

m Water
18%
m Urban 4% ° 52%
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METHODOLOGY: LU Change scenarios

TASK 2: CHANGE IN FERTILIZER APPLICATION RATES

N in Fertilizer (Kg ha™) P in Fertilizer (Kg ha™)
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TASK 3: PIG FARMS IN FUTURE (2060) SCENARIOS: Grain maize replaces winter wheat
. ROTATIONSCHEME

Farm Type Manure N (KgN ha'') Year 1 Year 2 Year 3 Year 4 Year 5
270 W. Rape W. wheat Grain maize  Grain maize S. barley
S. barley Seed grass S. barley W. wheat Grain maize

SWAT INTERNATIONAL CONFERENCE| EUGENIO MOLINA NAVARRO ET AL.

AARHUS
/ ¥ UNIVERSITY SEPTEMBER 2018

DEPARTMENT OF BIOSCIENCE

“\\A\'\‘ SOL/O(/

6,?:
ITAS AR

TITIN p
N o,

% S
sis. s

o



METHODOLOGY: LU Change scenarios

/v

TASK 4: CHANGE THE TIMING OF CROP MANAGEMENT FOR 2060 SCENARIO

Crop Period March April-June 1° { July August September October
W. wheat Current I I l r
2060 LI I I LI 1
5. barley Current l
2000 | I_|
W. rape Current I I
2060 | | I_| [ il
Sugar beet Current l I
2060 | |
Silage maize Current I rl
2060 l 1
Seed grass Current l l I
2060 | [ |
Grass Current l_l I I
(clover) 2060 . l
Grain maize | 2060 I
| Ploughing | Sowing I Manurel Fertilizer I Harvest | Kill/end
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METHODOLOGY: Scenarios combination

12 MODEL SET-UPS

] ONLY LAND USE SCENARIOS
. Present land Agriculture High tech
Climate :
use for nature agriculture

OBSERVED
(2001-2010) PLU_Obs AN_Obs HT_Obs MD_Obs

MARS Storylines: Land use + climate change scenarios

Climate model

Baseline

A ) PLU_45 PLU_85
2030
2960 AN_60 HT_60 MD_60

(2055-2064)

* Plus 5 years warm-up period in every time horizon
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RESULTS: 1. Land use change isolated

- Little impact on hidrology, flow components contribution changes
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- OrgN, OrgP and MinP slightly affected. Changes in fertilization affect NO; losses
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RESULTS: 2. Future storylines: FLOW
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RESULTS: 3. Future storylines: NUTRIENTS

150

aQ N loads (Kg N d™) ) . . . . .
0. 7000 1 . > River discharge is the main driver of OrgN, OrgP and MinP loads. A
6000 rgN —
5000 | oy high emission scenario might threaten the ecological status of the
=0 4000 - i
_ T R T aquatic ecosystems.
0+ 2000 -+ R R S —
1000 1t »> NO; load is driven by both climate and land use changes. Although
v Sl A ENC % ol obs HTObs AN.OBs MD.Obs many studies predict an increase in NO;" load, they will ultimately
depend on LU management.
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CONCLUSIONS

Multiple > Modelling > .S:cenarl.o > > Results
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