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The NASA airborne Uninhabited Aerial Vehicle SAR (UAVSAR)
iIs an L-band (1.2575-GHz) SAR polarimetric instrument with an
80-MHz bandwidth®®. Used in repeat-pass interferometric mode,
the backscatter signals can be used to infer water level changes
between repeated flights'®. The SAR images have a swath of
~22 km and a spatial resolution of ~7 m, and can be collected
ey over several hours®®,
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(3) Which Environmental Forcings Control Water Levels?

On October 16th, 2016, UAVSAR was used to monitor water level change in the Wax Lake and
Atchafalaya Deltas over a course of 2 h 29 min. Six flights (one every half-hour) ran from
14:08 - 16:37 UTC, yielding five interferometric maps of water level change.
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(6) Spatial Statistics: Variogram and Entrogram

Tide and wind information obtained from NOAA Amerada Pass tide gauge (#8764227). Average
discharge was 1620 m3/s, as measured at the Calumet USGS gauge (#07381590).

Predicted Tides (NOAA Amerada Pass)

To quantify connectivity scales in non-channelized wetlands, variogram and entrogram methods
were used to measure scale of spatial correlation in the final interferogram (14:08 - 16:37; Top).
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wetlands lost a total of over 22.8 megatons of water!
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(7) Conclusions and Future Work
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Connectivity is not isolated to the deltas, similar

l magnitude of losses observed upstream. While this analysis is ongoing, preliminary conclusions include:

(1) Hydrological connectivity is not limited to the downstream areas of the delta. The upstream wetlands
also see substantial water exchange with channels over short time scales.

(2) Understanding the signature of tides, wind, and vegetation in the UAVSAR data requires better

To understand causes and implications of
this data, we developed a hydrodynamic model to
explore influence of tides, wind, and vegetation on
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8.9 L/hr per m? water levels. We focus the modeling analysis on : | : knowledge of the influence of these processes on coastal systems (which can be aided by SAR).
05 . : : - the Wax Lake Delta, which has been the focus RN N S ; '._'i.ﬂ_- g (3) UAVSAR can become a powerful tool for monitoring coastal systems, but supplemental information
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Future plans include improving (and expanding) the hydrodynamic model, comparing these results with
those of other models, investigating the influence of more complex vegetation distributions, and

computing additional spatial information-theory statistics. Acknowledgements

This material is based upon work supported by the NSF grant CAREER/EAR-1350336 awarded to P.P. and
the NSF GRFP under grant DGE-1610403 awarded to K.W.. The UAVSAR data are courtesy of NASA Jet
Propulsion Laboratory/California Institute of Technology, and are available at www.asf.alaska.edu. We also
thank Geoscience Australia for the development of ANUGA, which is available at anuga.anu.edu.au

R e fe re n c e S [1] Bracken, L., Wainwright, J., Ali, G., Tetzlaff, D., Smith, M., Reaney, S. & Roy, A. (2013), ‘Concepts of hydrological connectivity: research approaches, pathways and future agendas’, Earth-Science
Reviews 119, 17-34. [2] Hiatt, M. & Passalacqua, P. (2015), ‘Hydrological connectivity in river deltas: The first-order importance of channel-island exchange’, Water Resources Research 51(4),
2264-2282. [3] Hiatt, M. & Passalacqua, P. (2017), ‘What Controls the Transition from Confined to Unconfined Flow? Analysis of Hydraulics in a Coastal River Delta’, Journal of Hydraulic Engineering, 143(6), 2017. [4] Shaw, J.
B., Mohrig, D. & Wagner, R. W. (2016), ‘Flow patterns and morphology of a prograding river delta’, Journal of Geophysical Research: Earth Surface, 121(2):372-391, 2016. [5] Wright, K., Hiatt, M. & Passalacqua, P. (2018),
‘Hydrological Connectivity in Vegetated River Deltas: The Importance of Patchiness Below a Threshold’, Geophysical Research Letters 45(19), 10-416. [6] Hiatt, M., Castaneda-Moya, E., Twilley, R., Hodges, B. R. & Passalacqua, P.
(2018), ‘Channel-island connectivity affects water exposure time distributions in a coastal river delta’, Water Resources Research 54(0). [7] Sendrowski, A. & Passalacqua, P. (2017), ‘Process connectivity in a naturally prograding

The diagonal stripe patterns are
due to atmospheric disturbances (clouds).

river delta’, Water Resources Research 53. 8] Jones, C. E. & Holt, B. (2018), ‘Experimental L-Band Airborne SAR for Oil Spill Response at Sea and in Coastal Waters’, Sensors 18(2), 641. [9] Ayoub, F., Jones, C., Lamb, M., Holt,
B., Shaw, J., Mohrig, D. & Wagner, W. (2018), ‘Inferring surface currents within submerged, vegetated deltaic islands and wetlands from multi-pass airborne SAR’, Remote Sensing of Environment 212, 148-160. [10] Poncos, V., -
Teleaga, D., Bondar, C. & Oaie, G. (2013), ‘A new insight on the water level dynamics of the Danube Delta using a high spatial density of SAR measurements’, Journal of Hydrology 482, 79-91. [11] Roberts, S., Nielsen, O., Gray, D.,

Sexton, J. & Davies, G. (2015), ANUGA User Manual, Geoscience Australia. [12] Shaw, J. B., Ayoub, F., Jones, C. E., Lamb, M. P., Holt, B., Wagner, R. W., Coffey, T. S., Chadwick, J. A. & Mohrig, D. (2016), ‘Airborne radar T I m e
imaging of subaqueous channel evolution in Wax Lake Delta, Louisiana, USA’, Geophysical Research Letters 43(10), 5035-5042. [13] Cressie, N., (1993), ‘Statistics for spatial data’, Wiley Interscience [14] Bianchi, M., & Pedretti,

D. (2018). ‘An entrogram-based approach to describe spatial heterogeneity with applications to solute transport in porous media.” Water Resources Research, 54, 4432—4448.

Tides only seen falling within window.




