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BIEBRZA WETLAND, Poland
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Wetlands show high thermal variability
BIEBRZA WETLAND: Radiometric Surface Temperature [°K]
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Need for wetland ecosystem monitoring

Wetlands are beneficial for society, but
suffer from degradation > monitoring
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How to assess ecosystem functioning?

Abiotic HGMU T Degradation Ecosystem
maps maps . ' ~ Indicators services
Veg. Trans. Vegetation I .

Schemes Type

Contribution via Earth Observation:
1. Modelling ET
2. Land cover & LAl mapping
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Combination RS, MODELING and FIELD

FIELD RS BASED
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Timeseries of High-resolution ET maps



A multi-model approach: data assimilation
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A multi-resolution approach

Consistent ET estimates across spatial and temporal scales
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Period-specific high-resolution ET maps
Monthly ET 2015 (in mm)

Water balance Data assimilation

Wetspa Evapotranspiration for Jan-2015 DA Evapotranspiration for Jan-2015
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Data assimilation of SEB ET estimates into
WB model improves daily ET timeseries!

ET [mm/d] - March - July 2015 @ Rogozynek EC station  gpserved (EC tower)
6 Hydrological (WB) MAE=0.99 | r=0.36

Data Assimilation MAE =0.65 | r=0.69
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Wetland vegetation map Upper Biebrza
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Linking ecological functioning to ET
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transition
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Detecting anomalies from high-resolution
ET timeseries per wetland vegetation type

Anomaly = outside boundaries of normal ET behaviour (mean = STD)
of a specific vegetation type (reference pixels)
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Exploring and understanding ET anomalies
fen pixel (50%)

ET/PET
1
0.5 ' ‘ '
0 ET substantially lower during growing season

2/01/2015 2/03/2015 2/05/2015 2/07/2015 2/09/2015 2/11/2015

Valley mire

Peat restnicted to valley bottom
receiving water from surface and
runofl, groundwater and stream flow.

Detected deviating pixel
(Indicator = 0.5) is located at the
edge of peatlands which is more
likely to be under water stress

Reference pixel
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Main ecosystem services of fens

» Climate mitigation
« Total carbon accumulation
 Methane emission
« Water emission
* N20 mitigation
» Water flow regulation

— Water storage

« Extractable water volume
— Flood mitigation

* Food speed reduction

» Peak flow storage potential

« Water purification
» P storage/uptake
* N storage/uptake

Assessing impact on
+ Biodiversity goals ecosystem services!

» Species richness
« EU directive species potential



Conclusion: HIWET outcomes for end-users

Monitoring wetland vegetation dynamics
via high-resolution timeseries of ET maps

- better understanding of ET behavior in
wetland conditions

- identification of locations within wetlands with
ET anomalies

—> assess potential impacts on ecosystem services

via high-resolution timeseries LAl maps

—> capturing natural dynamics
—> capturing management practices
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HIiWET project
INTRODUCTION

RESEARCH SITES

S INTRODUCTION

Wetlands are linking terrestrial and aquatic ecosystems, therefore they are of great value and play a
significant role in the natural environment. Wetlands are the source of sweet water and act as filters between
upstream and rivers estuaries They are also characterized by high biodiversity and for being an important part of
animal migration routes . Often, due to very high biomass production, wetlands are also responsible for recycling

and storine laree amount of methane nitrosen nhosnhorus hiosenic silica and carbon. Wetland ecosvstems are z




