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Variations in the hydrologic cycle of Arctic rivers, due to climate change, have far-reaching consequences on the
global water and carbon cycles, as well as the thermohaline circulation in the ocean. Thus, being able to monitor
and accurately model Arctic rivers is a crucial issue for the understanding of changes in the Arctic water cycle.
The Ob River is one of the largest rivers in the Arctic, contributing nearly 15% of total freshwater flow into the
Arctic Ocean. A model of the lower Ob River has been implemented, by coupling the land surface scheme ISBA
(Interactions between Soil, Biosphere and Atmosphere), developed by the CNRM (Centre National de Recherche
Meteorologique, France), with the flood inundation model LISFLOOD-FP, developed by the University of Bristol,
UK.
The scarcity of in situ data in the Ob River basin leads to large errors in the modelling. The forecast error has
been assumed to be only due to uncertainties on forcing data (precipitation and air temperature). These errors
can be reduced by implementing an Ensemble Kalman smoother for assimilating remotely sensed water levels
from satellite altimeters. Data from the future Surface Water and Ocean Topography (SWOT) satellite wide swath
altimeter mission will be particularly well adapted to improve the modelling of the Arctic rivers. Every few days,
the Ka Radar Interferometer (KaRIN) on board SWOT will provide, for the first time, a global estimate of surface
water elevation (with a vertical accuracy of a few cm). The SWOT data have been simulated and assimilated to
estimate and quantify their potential to reduce the modelling errors. Preliminary results, using a local Ensemble
Kalman Smoother over a 3 day time frame, show that assimilation of SWOT measurements (for a 22-day repeat
orbit) leads to a decrease of model prediction errors by a factor of 2.4.


