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Hydrological modelling

# |.II|"II
¥

-1-- o én

Nl . .- /
- - thl éi'ﬂ\? res \"' ‘ * ol -
£ e ; . '

Saxan " - > |
— \ 1‘ .- Gardstanga: ~Hordy | [ Heret
| _ > S
. . A .] | .tl_i{lgt / __,.._.e""/
Monitoring N\ Ravtundo
A o' ‘ skjutfalt
Huhenﬂ%n :
; . |
}ﬂEJ-\ — sjobo

. [racer testing

Nybroan

Downstream
_BTC

ilc,it'.‘#,l’li'-'f_

Bor



UNIVERSITET

LTH What we have done
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Database development to facilitate current and future study.

Detailed Lab scale study: to evaluate degradation processes, understand wetland
biogeochemal processes and investigate the impact of the different climate scenarios

(RCPs).
Hydrological consequences and mitigation methods for flooding and drought risks.

. Tracer test study for basin-wide hydrology/hydraulics connecting groundwater for cross-

validation adjusting model and tracer tests and quantifying ecosystem services.

. Water balance and water quality monitoring study for pollution control and nutrient

transport.

Hydrological model based decision support system (DSS) development for combining
wetland with hydrology regime and testing ad hoc effects for the whole river basin for
decision-makers and end-users.

Disseminate the knowledge and results to broad audiences through a wide range of
dissemination activities.
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LG | s s Datainsamling - Experimentexpressen Skolprojekt

UNIVERSITET

Syfte: Okad hydrodiversitet i utvalda avrinningsomraden
Modellering
Analysmetoder: Korrelations- och Sammanstallning av effekter
tidsserieanalys fran vattenatgarder
Hydrologi Landanvdndning Vattenkvalitet
Datainsamling: Nederbord Flode Vatmarker Jordbruk Utsldapp Observationer

Fosfor Kvive

Construction year
2020

Kavlingean:

1995

O  Flow measurement
Constructed wetland
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1. Kiavlinge ARV

2. Ortofta Sockerbruk

3. Hardeberga 2:32



Example: Nitrogen retention in agricultural surface waters

Large scale application using
open hydrochemical data

Included: stream reaches in Sweden with

an average Q < 1 m3/s, i.e suitable for
restoration actions

situated in a sub watershed with
agricultural N load > 0 kg

~26 000 stream reaches
~ 75 000 km

Detailed assessement of N
removal in biochemical
"hotspots”

Delicate relationship between
exchange fluxes and residence time

Optimal residence time

‘ provides a theoretical

potential
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N removal

Residence time

Estimations of both current

N removal

based on current estimated residence
times

and the theoretical potential,
l.e. by optimizing the time in
biochemical "hotspots”

based on optimal residence times
representing engineered restorations
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Vattenkvalitet T W — Vattenféring och vatmarker

[ Imartig
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Sigur 8. Fordndring av fosfor-koncentration och masstransport mellan 19902020
nom delavrinningsomraden i Kavlingean (Nilsson, 20217).

Modell studie av utrdtning av
vattendrag och sdnkning av
grundvattennivan samt &mnes
transport och férdndringar

0  Maistation - fiode
¥  Experimenlexpressen - matomrade
Anlagda vatmarker
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Figur 6. Fordandring av kvavekoncentrafion och masstransport mellan 1990-2020 -~ 2

inom delavrinningsomraden | Kédviingean (Nilsson. 2021).
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' Long term
Scenario Parameter Direct effect , 8 DSS solution
impact
Q=>0 Low flow | Dry up/Irrigation Wetland
Drought Regional water
2 GW >> \y Depletion 8 Recharge
short
. o . => co i - B
EcoDiver DSS with unique features: Q Flooding| Infra-structure uffer
. . Excess o , _ Buffer/diversi
= Based on river basin but can be infiltration Inundation on
scaled down to plot scale. Micro-
: T=> "7 Plant stress .
= Based on hydrological models Heat wave climate
(rainfall-runoff, nutrition transport, Aquatic imbalance
water balance, groundwater, etc). Soil, water, crop
.. , Pollution Nutrients/pollutant
= Combining wetland with hydrology s/ Pesticide
regime and testing ad hoc effects Temporal
for the whole river basin. Water balance and spatial
= Provide strategies (DSS) based om Land use plan
: Eco-system
scenario analyses of wetland- .
. . service
hydrology interaction. Reservoir-wetland
, Water level I , , |
Combined Interaction I CODIVER
Sediments




I TH Testing ad hoc effects of hydrology/hydraulics elements
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ITH DSS: Delineating lake/wetland/reservoir into a river basin:

LUNDS TEKNISKA (2} Draw Shape
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= Design: add/move/resize/remov - i St

= Define: hydrology/hydraulics, DEM, reach R . =
connection, volume capacity. LR = &

= |nvestigate: water, material and nutrient transport
and catchment response BEFORE and AFTER.

=  Quantify: effects of scenarios of new elements in
response to climate change predictions.
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