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Conclusions and outlook

• Health and ecosystem services of peatlands are strongly linked to water level 
conditions

• Annual means and but also intra-annual fluctuations of water levels are of key 
interest to stakeholders

Objective: Develop fine-scale spatial resolution water level product at 100 m

SMAP Level-4 SM Product (SMAPL4)

• Data assimilation product

• April 2015 – now (2.5 day 
latency)

• 9-km resolution, 3-hourly

→ WL: Peatland water level

→ T5cm: Soil temperature 

Sentinel-1 (S1) Sentinel-2 (S2)

• Active microwave 
backscatter data  at C-band (5.4 GHz) 
(https://asf.alaska.edu/)

• Processed with SNAP using standard 
techniques to a ~100 m grid 

• Observations from different orbits 
treated separately in algorithm

→ γ0vv and γ0vh: Gamma-nought 
backscatter in VV and VH polarization

• MSIL1C: Cloud probability 
layer, based on the 
cloudless algorithm, including 
masking clouds and cloud shadows 

• MSIL2A: Bottom of Atmosphere 
(BOA) reflectance images

→ Cloud masked BOA reflectance of 
several bands

Backscatter-based soil moisture index OPTRAM soil moisture index
• Shallow water levels in peatlands 
→ Link between dynamics of 
surface soil moisture and water 
level

• Impact of vegetation needs to be 
estimated and removed → here 
based on radar vegetation index 
(RVI)

• Optical Trapezoid Soil 
Moisture (OPTRAM: 
Shortwave-infrared (SWIR) 
based soil moisture index

• Scaling of transformed SWIR 
(STR) between dry and wet 
depending on vegetation 
status

• Current approach applicable to peatlands with low tree cover
• Approach can be adapted to include more satellite-based soil moisture 

indices, e.g. based on L-band SAR missions, making the application over treed 
peatlands  potentially possible

• Integration of peatland water level estimates in peat health estimates as part 
of the WorldPeatland project

• Full validation of the product at more sites and monitoring stations will be 
conducted during the WorldPeatland project

• Normalized difference water index (NDWI) to monitor fully-inundated 
periods with open non-vegetated water surfaces

• Orbit-specific change detection using backscatter data to monitor vegetated 
water surfaces

• Use of input datasets 
depends on site 
conditions

• S1S2SMAPL4  time 
series are noisier but 
capture some anomalies 
that are not described 
by SMAPL4

• Reduction of bias over 
degraded sites though 
significant bias remains

• Over short time periods inter-annual climate variability 
can mask water level trends induced by human water 
management

• Trends derived after subtracting climate trend present in 
SMAPL4 may better reveal trends due to management

• https://nsidc.org/data/spl4smgp/versions/8 (Reichle et al., 2025)

https://www.worldpeatland.org/
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