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QOutline:

* Hydrological monitoring

« Hydrologeloical surveying
with geophysical methods

e Other measurements

« Methods: numerical
modelling

* Modelling: current progress
and first results

« Valisuo modelling
* Matorovasuo modelling

« Future plans
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g Hydrological monitoring

Monitoring network established in
2022-2024 (drained areas and
pristine area)

Objectives:

« To monitor the impacts of restoration
on GWT in the mires

 Provide data for model calibration
and/or validation

Currenly 29 monitoring sensors
installed in Pallaslompolo in and
Matorovasuo catchments (5 in
Valisuo, 12 in Matorovasuo, 12
Pallaslompolo)

D Valisuo restoration area
Valisuo mire

'_ __| Pallaslompolo catchment
m Matorova restoration area
D Matorova catchment
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Hydrological monitoring

Restoration

GW depth at PZ10 (m)
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g Hydrologeloical
surveying with
geophysical methods

Ground penetrating
radar:

e © Pallas_new_piezometers
— | === GPR summer 2024
ai

c > GPR Spring 2024
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— April and June 2024
— In total ~25 km

Seismic refraction
-2 lines
-Total length ~220 m

Measurements done for
Master’s thesis of Khizer
Jadoon (ready in
November 2024)
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E\T Other measurmen’

— Manual peat depth
measurments
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Percipitation=92 (1}
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METHODS: numerical o) oy g ST ton
modeling

Evopelronspiration=ET ()

- Waler
fable

 Integrated physically based
groundwater-surface water modeling runott-o

Flow lines

+ SPATIALLY DISTRIBUTED model with DN 4 e
internal processes for ET, surface flow, il melsters & greunduster)
groundwater flow

» Each process is described by well- L
established physical law, based on the ib) Z
hydraulic gradient 77

725

« GW and SW solved simultaneously, > 7 g/

Allows autogenesis of surface domain
futures (rivers, lakes etc.) 1

Fig. 3. Schematic diagram of (a) Hydrologic basin and (b) Three dimensional nodal

. model of hydrologic basin,
¢ SOﬁware' Hyd rOGoepShere Freeze and Harlan 1969

— 4
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g Valisuo modelling

* Objectives
» Focasting hydrological observations -> validation of
hydrological conditions for carbon balance simulation
 Integrated physically based groundwater-surface water (GW-SW)
modelling with HydroGeoSpehere
« Modiefied model for whole Pallaslompol catchment
« Hypothesis: In sucesfully restored fen/aapa mire system GW
input to mire should significantly increase
« Densified mesh to inclue implicitly various resotration
structures

Journal of Hydrology 626 (2023) 130342

Contents lists available at ScienceDirect

Journal of Hydrology

ELSEVIER journal homepage: www.elsevier.com/locate/jhydrol

Research papers

Groundwater exfiltration pattern determination in the sub-arctic catchment
using thermal imaging, stable water isotopes and fully-integrated
groundwater-surface water modelling

Anna Autio™ , Pertti Ala-Aho”, Pekka M. Rossi °, Anna-Kaisa Ronkanen *”, Mika Aurela®,
Annalea Lohila “, Pasi Korpelainen “, Timo Kumpula , Bjorn Klove “, Hannu Marttila*

ET domain

Open peatlands
I Forested peatlands
Forest

Overland domain

Peatlands
Forest

Subsurface domain

Peat top (~10-80 cm deep
Peat ~80-110 cm deep
Peat ~110-140 cm deep
Peat ~140> cm deep
Top glacial till

Basal Glacial till

+ sandy eskers
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Fan-shaped catchment

2D Area = 5,46 sqg.km
L=3.2 km; W=2.3 km

m undrained = drained

m Glacial Gravel and Sandy Till = Peat Deposites
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Matorova 1957




_Matorova 2024
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Artificial Drains

Count: 129

* Intense Network of Minimum L: 12 m
i : : - Maximum L: 2000 m
. Artificial Drains, in both 2] Total length : 49626 m oot
- open peat and forestry °| Median length: 322 m e
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['-\:"-'] Models Setups

Pre-management
model

Post-management
Model

. 2% 5
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- = = Ftlne res?r:utlon O(fj 1”; onlyata b“ﬁ‘;r of the. Fine resolution of 1m only at a buffer of the
SNt as slr%arln, d enl graﬂl]Jaf |trr1]creals|e_r<2-:-gc €S maximum stream, then gradual increase reaches
S global edge length of the cell = 2Um maximum global edge length of the cell =

no. nodes = 31k, no. elements= 61K 50m

no. nodes = 316k, no. elements= 632K

HydroGeoSphere
(Surface + Subsurface Hydrology)
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["\:’"] Zoning/ and Parameterization.

j Peat

Sandy till

Overland flow domain: (2 zones) Porose medium domain : (4 zones)
Peatlands (red color) Three zones for the peat soil (surface layers)
Forests (light blue) A Zone for sandy glacial till deposits (deep layer)

Parameterization is based on soil data and stratigraphy
obtained from a neighbouring catchment (Pallaslompolo).

14 University of Oulu



1, [pre-management/ undisturbed]
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fﬁl What's Next?

-Measured time-series analysi
(pre-restoration and post-
restoration, October 2024)

- Calibration/ and validation
on long-term transient
conditions for both peatlands

- Adding restoration
scenario for current and
future climate scenarios

- Post-processing approach for in-
stream water-origin partitioning
(i.e., HMC)

- Assessment — Multivariate analysis on

hydrological responses for the different
management scenario

University of Oulu
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