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Analysis and evaluation leading to improved understanding of
global freshwater system
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Role of SWOT in GlobalCDA
Provide time series of observed area-volume-elevation functions of surface water
bodies for calibration/data assimilation of the global hydrological model WaterGAP
Specific reseach groups working producing SWOT-based observations:
Denise Dettmering/Christian Schwatke, Munich;
Nico Sneeuw/Mohammed Tourian, Stuttgart (also estimating streamflow)
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Rectifying a priori lakes and reservoirs to routing networks
(S. Sikder, J. Wang, Y. Sheng, G. H. Allen, D. Yamazaki, T. M. Pavelsky)
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Rectifying a priori lakes and reservoirs to routing networks
(S. Sikder, J. Wang, Y. Sheng, G. H. Allen, D. Yamazaki, T. M. Pavelsky)
This prepared drainage topology
considers lake bifurcation (i.e.,
one lake draining to multiple
reaches and lakes).
This new lake topology allows for
an intergradation of SWOT’s lake
and reservoir observations into
global hydrological models.
Integrating SWOT-measured lake
storage variations into routing
models will improve not only
model performance, but also our
understanding of the roles of
water stores (particularly
reservoirs) in regulating discharge.

Improvements in continuous discharge estimates
Kostas Andreadis (U Mass) and Dongyue Li (UCLA)








Truth

Assimilated

Adapts one of the discharge
algorithms that performs assimilation
to run over river network (1-D)
Initial results with “Pepsi challenge”
rivers
Compare with 2-D
hydraulic/hydrologic assimilation for
trade-offs between accuracy and
computational time for global
implementation
Evaluate predicted uncertainty
(important for the ISR and
hydrologic model calibration)

Use of inverse routing can estimate runoff from SWOT-observed downstream discharge
(Jacob Schaperow, Steve Margulis, Dongyue Li, and Dennis Lettenmaier, UCLA)
California’s Hetch
Hetchy watershed
(761 sq. km)

Average annual runoff estimates

Runoff (as contrasted with streamflow) estimates can be used
to calibrate a spatially distributed hydrologic model
Runoff calibration vs. discharge calibration
(WY 2007-2011)
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Improved river flow modeling with the integration of
dams-reservoirs using SWOT
M. Sadki, S. Munier, A. Boone

What are the contributions of SWOT observations in representing the impact of damsreservoirs on water resources at large scales?
Irrigation reservoir ‘Gonzalez lacasa’

-

Implemented within the CTRIP LSM
routing scheme. Based on reservoir
model → Hanasaki (2006)

-

Application on 215 reservoirs in Spain (default
parameters) → Reproducing the temporal shift
between upstream/downstream flow for
irrigation reservoirs ; median NSE = 0.67
(+25% improvement)

-

Currently: Sensitivity analysis of the model
parameters

-

Upcoming : Reservoir Model calibration with
SWOT data assimilation tools in CTRIP

Reference Model (Reservoirs effects not taken into account)

Improvements made with the reservoir model
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Towards a better understanding of the global hydrological cycle with SWOT
Can SWOT data assimilation into global hydrological models (1/12° resolution) help us to improve the understanding
and representation of rivers and groundwater dynamics at the large to global scale?

(A. Boone, S. Munier, P. Le Moigne, C. Ottlé, D. Yamazaki)
■

Method: Test case over the Congo Basin → OSSE-like with independent model (MGB) and meteorological forcing to
simulate the truth
CTRIP: Assimilation improvement
Analysis
is better



Next step: extension to global scale

Open-loop
is better
This work is an extension of the study presented at AGU (2019) and
EO for Water Cycle Science 2020 (ESA, GEWEX)
S. Munier, A. Boone, S. Biancamaria, P. Le Moigne, 2020. Assimilation
of SWOT discharge into CTRIP-12D over the Ebro Basin.

1/12° resolution
Global CTRIP

Collaborative Efforts:
Congo basin has been selected as a common case study among several of the different WG members
An interest in developing methods for assimilating products from other groups
Work to harmonize river networks and connections to lakes/reservoirs
Facilitate exchanges on using the large scale simulator
Discussions on data assimilation and calibration methods, experiences….

Next Steps:
Planning for a meeting in November → also possibly separate sub-groups working on rivers and lakes
Further discussions on common work for the Congo basin, and other sites (lakes in Canada….), and common
datasets
Global DA results before launch!?

