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Hydrological monitoring

-First indicator of successful restoration

Setup:

-Short open-pipe piezometers in ~80 locations to
monitor shallow WT as part of GHG & vegetation
plots

-Long deep piezometers in 14 locations to monitor
hydraulic gradients

-~20 operating remote loggers (14 in long
piezometers and ~6 short open-pipe
piezometers)

-First sensors installed in November 2022
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Key reached milestones for hydrological
studies and modelling in 2024

Field work activities:

A Winter Ground Penetrating Radar (GPR) campaign on the 4th-8th April
2024

A Installation of remaining monitoring wells and sensors in May 2024

A Summer GPR campaign on the 9th-13th June 2024
A Two seismic refraction lines
A Manual peat depth probing

A Autumn manual GW monitoring and piezometer mapping campaign 23rd-
27th September

Modelling and data analysis:

Steady-state model of Matorovasuo construction and management
scenario modelling (pristine/pre-management, drained, restored)

Mesh update and testing for the Pallaslompo model
Geophysical data processing and interpretation //

Geological model building - | MNasmw Ptk
Monitoring data preliminary processing and analysis Sk t ' b

To Do Po o I
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Geophysical and geological
measurements

A Ground Penetrating Radar (GPR)

A Winter 2024 campaign covered 14.2 km
(100MHz shielded and 50 MHz RTA
antennas)

A Summer 2024 campaign covered 12.402
km (50 MHz RTA antenna)

A Seismic refraction

A 2 lines with a total length ~220 m in
Pallaslompolo catchment
A Manual peat depth probing in 73
locations

Geophysical measurements were done and
analysed for the Master o6s
(to be submitted February/March 2025)
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Synthesis i
Peat depths

Synthesis

of the geophysical geological
data done by Khizer Jadoon

I n his Master 0s
Geophysical Investigations

of Pallas-Yllastunturi Region
Using GPR and Seismic
Refraction, April 2025
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Synthesis i
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v \alisuo mire
monitoring

Legend

[~} Valisuo mire

[ valisuo restoration area

@ Remote WT sensors
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A Currently 7 operating remote
WT loggers (Decentlab-26)

A First measurements starting in
November 2022

A Additional piezometers in

mineral soil within the whole
catchment area allow for holistic
tracking of the hydrological
state holistically



Hydrological

Monthly precipitation sum

monitoring first =

= average (2007-2024)
[+ std (2007-2024)
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results
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A Preliminary analysis indicates that WT levels in 20
well drained peatland areas experienced less *len
drop duringsummer timan comparison to
wetter undrained (less affected areas) in both Monthly mean airtemperature
peatlands. i 3

— gverage (2007-2024)
[ 1= std (2002-2024)

A peatlands' hydrological state and its dynamics
are dependent on the preceding hydrological
stateso thesdirst indications need to be
confirmed by continuing monitoring and
numerical modelling

Temperature (DC)
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Valisuo

uctuations by year in PZ24

Deep peatland piezometer
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Valisuo model

A Obijectives
A Focastinghydrologicalobservations> validationof
hydrologicalconditionsfor carbonbalancesimulation
A Integratedphysicallybasedgroundwatessurfacewater(GW-SW)
modellingwith HydroGeoSpehere
A Modiefiedmodelfor whole Pallaslompotatchment
A HypothesisIn sucesfullyrestoredervaapamire systemGW
input tomire shouldsignificantlyincrease
A Densifiedmeshto inclueimplicitly variousresotration
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
Forested peatlands
Forest

Overland domain

Peatlands
Forest

Subsurface domain

Peat top (~10-80 cm deeq
| Peat ~80-110 cm deep

Peat ~110-140 cm deep
i Peat ~140> cm deep
Top glacial till

Basal Glacial till
+ sandy eskers
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Matorovasuo
monitoring

ACurrently 12 (+3) operating remote
WT loggers (Decentlab-26)

Acirst measurements starting in
November 2022
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GW level (masl)

GW levels fluctuations by year in PZ13
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Matorovasuomodelling (Proof of concept)

Till (mineral
soils)

Pristine

Peat deposits

Mineral soil
islands

Drained

Till (mineral b, 4

Undisturbed peat
deposits

Disturbed peat
deposits

Disturbed peat
deposits

Undisturbed peat
deposits




Matorova Catchment

Terrain models/ computational meshes

Pristine Drained Restored
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Both drained and restored meshes
57,000 surface nodes
110,000 surface elements

13,000 surface nodes
24,000 surface elements




Cont. terrain models/ computational meshes

Pristine

13,000 surface nodes
24,000 surface elements




Cont. terrain models/ computational meshes

‘Restored
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