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Limitations

of the Current Approach

Why It Matters The Challenge

Wetlands are hydrologically dynamic, Sparse In Situ Measurements

but poorly monitored at a global scale water mask (MOD44W, [6]), but it is ...
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We still do not fully understand: N oy 7
Research Gap * How do dynamic small water bodies in wetlands influence SMAP signals ‘O'
* Whether they can be used to estimate soil moisture in wetland regions g = b

Evaluate the Potential

Key Question Objectives

Assess whether Sentinel-1-
derived dynamic water maps
Between soil moisture & can serve as a potential soil
seasonal water extent moisture proxy for improving
SMAP retrieval performance

Can seasonal expansion and
contraction of small surface water
bodies serve as a proxy for soil
moisture conditions within SMAP
footprint in wetlands?

Quantify the Relationship
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2- Study Area

Canadian Wetland Distribution [7] Global Applicability

Chosen for: .
1- High wetland fraction
within the SMAP footprint
2- Reliable long-term
measurements

Selected Sites: Canada was chosen

because of its high wetland

- Attawapiskat River, ON, CA .
density

(CA-ARB & CA-ARF)

- Kinosheo Lakes, ON, CA (CA-KLP) + Given the global distribution

of wetlands and limited in
situ data, this framework is
transferable across wetland
systems worldwide.
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SMAP water correction is based on a static
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3- Data Processing Workflow

1- Input Data 3- Pre-processing

« SMAP Brightness  Speckle reduction .
Temperature using Lee filter
* |n Situ Soil Moisture *
. Sentinel-1 GRD 4- Features
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pixel

Area-weighted average
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extent of each land cover
type (Bog, Fen,
Hummock, or Hollow)

4- Results
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2- Temporal Dynamics

Attawapiskat River Kinosheo Lake
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o- Training Data

1- Surface Water Classification

3- Spearman Correlations
Attawapiskat River
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Why Spearman?

» Non-normal data

» Robust to outliers

» Captures Seasonal
& orbital patterns
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6- Classification
1300 random points .

(- Post Processing

Extract values for * Majority Filter (3*3 m)

per study area each point e Sum surface water
Visual labeling using « Random Forest within each 36-km
high-resolution Classifier [8] SMAP pixel
PlanetScope imagery i * Assess correlation
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4- Relationships
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5- Implication and Discussion

Physical Basis for SMAP Water Correction

« SMAP water correction for Brightness Temperature

TbSMAP . aTbWater

TpCorrected —
l—a

a: Fractional water derived from surface water
classification maps

Brightness temperature of water can be estimated
using Temperature (T) and emissivity (&) of water
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From 2014-2024 SMAP data over pure inland
water bodies in Canada: e"Vater
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Take Home Vlessage
Wetland surface water extent is not just noise for the SMIAP
soil moisture retrieval algorithm; it is a proxy for regional
wetness that can be used in SMAP calibration in wetland-
dominated regions
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Impact of Dynamic Water Fraction on
SMAP Brightness Temperature (Tb)

Tb Distributions (ascending orbit)

. SMAP_UnCor (Uncorrected Tb)
B sMAP_Cor (SMAP Tb Water Corrected Using MODIS)
S1_Cor (Tb Dynamic Water Corrected Using Sentinel-1)

Kinosheo Lake
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Dynamic water Results in drier
correction removes and warmer
water contributions land signals

more accurately (Tb increases)

6- Future Direction

Alternative Calibration Metric for
SMAP in Wetlands

Proposed Solution:

Wetlands lack in situ

data (remote, costly) Use dynamic surface

water extent (Sentinel-1)
as a calibration proxy in

)
i the SMAP tau-omega
Current calibration is model
based on the
agricultural network
2 Scalable
:
Under-sampled emote
wetlaqu limit the SMAP Applicable to
a!gorlthm for aclcurajte unmonitored
soil moisture estimation wetlands
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Next Steps

Recalibrate the SMAP radiative transfer
model parameters using updated Tb and
the dynamic surface water extent in
wetlands as proxy for soil moisture.

Apply improved soil moisture estimates
for wetlands wildfire risk and
vulnerability prediction.

Contact me here



