Remote sensing of river water surface dynamics over
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« SWOT simultaneously captures surface water elevation (SWE) and extent
In complex braided river geometries [1].

* Though 10% of rivers globally are braided or multi-channel [2], SWOT L2
products rely on geolocated river centerlines that align poorly over
braided river channels.

* Toimprove modelling of braided river surface dynamics and properly
utilize SWOT observations, dynamic river centerlines are needed.

1. River masking
Dynamic river masking with Sentinel-2
multispectral imagery using NDWI threshold

(Fig. 1)

2. Centerline extraction
* |mage smoothing and skeletonization
* Branch pruning

(Fig. 2)
3. Use case: Apply SWOT pixel cloud data
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Fig. 2. Skeletonization substeps (top) and application of SWOT data (bottom)

e SWOT is able to observe unique river dynamics in braided channels.

multi-branch rivers in the age of SWOT: extracting
channel slope and meander from complex river networks
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« SWAOT pixel cloud (PIXC) data
aggregated to 200 m nodes

- 5000
< HE along the extracted
o o L 4000 O :
Q S N\ = = centerlines
_ 2 ~1 —
o 1rc::E < 3000 £ < =
= ~ / = ™
< 8 - () = o5 ¢ Lowflow (02-02-2024)vs
A\ S k - 2000 id .
S 6 2 f | \ high flow (07-19-2024)
I4 \/Lé/ '1“““ ¢ comparison over segment of
4 the Brahmaputra River
(J)ﬁ \w_ '16 { f‘j \ \ lﬁmm H |
_ A e Comparison of SWE and
14 C - 5000 . .
< = bl slope with Level 2 RiverSP [3]
12 = a
S S 4000 = and PIXC [4] products for
2 O
N 102 2000 = = parallel channels
o . = S
—i g = = c
CI\ID ‘% r -- L 2000 f O
© . / Fig. 3: Low and high flow SWOT
I4 ) ' "7\ surface water observations with
respect to new centerlines
' 02-03-2024 A A
A A
SCH12 =7.2cm/km
5.0 1 :
A % /
£ § '
— | A
S > S =3.7cm/km
= Gen. CL = |a LH11 ‘
SWORD v17 L 4.0 AT asd Ll Schyz2 = 8.9 cm/km
= i PO e :
CH. 1 = Am‘ i PR 0ot e *'e
[E— < 3 i .'-.-:%'”.””//
CH. 2 £ | v Beds
’ ) 3.5 A Aty /-.-;;"’ 2
- AT ScH2,1 =4.2cm/km
=il CH.1PIXC @ CH.1Braided A CH.1RiverSP
CH. 2 PIXC ® CH. 2 Braided A CH. 2. RiverSP
5 10 15 20 25 30
Distance along generated centerline [km]
07-19-2024
11.51
E i
§ 11.0- ScHz = 5.5 cm/km
D
£ 105
E o® LéA‘A‘A
2 i A -
£ 001 B Sc1 = 5.8 cm/km
ﬁ CH. 1 PIXC ® CH. 1 Braided A CH. 1 RiverSP
9.5 CH. 2 PIXC ® CH. 2 Braided A CH. 2. RiverSP

5 10

15 20 25 30

Distance along generated centerline [km]

Fig. 4. Low and high flow comparison of SWOT with respect to new centerlines (CH. 1 & 2

Braided) and L2 SWOT products (RiverSP, PIXC).

* |n low-flow, height difference of 0.5 m and slope differences of nearly 2 cm/km between parallel channels
are identified. These differences are shown but noisy in PIXC and not shown in RiverSP.

* |In high flow, slope and heights of the two parallel channels converge.
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