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Global Stream Gauge Data

= Calibration requires observed
data

= Stream gauges are prime source
of such observations

= Inadequate stream gauge network
In many parts of the world

= Many basins left ungauged
— Catchment similarity [ At

Land Cover
= (Climate
= Soil
= Topography
= Catchment size
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Objective: Using SWOT Mission’s Hydrology

Products to obtain additional data/observations to
help improve model calibration, especially at
ungauged basins



First Study

= Assessment of calibrating a hydrologic model using SWOT
(synthetic) data versus continuous gauge data
— Ohio River Basin
— 21 stream gauges
— Over a 6-year period
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Second Study

= Assessment of hydrologic model calibration using SWOT (synthetic)
data over small time periods
— Ohio River Basin
— 44+ stream gauges
— Over 3-year periods within 1979 — 2017

Calibrate the hydrologic model at multiple gauges

over 3 time periods

= 39-year period (1979-2017) using continuous discharge data
(Calibration A) (baseline)

= 3-year period (1979-1981) using SWOT synthetic data
(Calibration S79-81)

= 3-year period (1982-1985) using SWOT synthetic data
(Calibration S82-85)




Second Study

= Gauge #14 region (23,000 km?)

= 1St comparison: Q100 at outlet
— Calibration S79-81: Q100 is 0.1x higher than baseline A
— Calibration S83-85: Q100 is 0.4x higher than baseline A
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Second Study

= Gauge #26 region (75,000 km?)

= 1St comparison: Q100 at outlet
— Calibration S79-81: Q100 is 0.4x lower than baseline A
— Calibration S83-85: Q100 is 0.5x lower than baseline A

Gauge 26 Region
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Second Study

=  Gauge #33 region (215,000 km?)

= 1St comparison: Q100 at outlet
— Calibration S79-81: Q100 is 0.13x lower than baseline A
— Calibration S83-85: Q100 is 0.74x higher than baseline A
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Second Study

Gauge 14 Region

Calibrating using 3 years of SWOT data 10000
= Ohio River Basin 5 o
a y = 1.46x . ..
= 3-year samples & ..,,..,....,_..-'
— 1979-1981 5 1000 .'.
— 1983-1985 s o Xy
3 i O
E ” ®579-81
Outcomes E ©583-85
= ~<2x uncertainty g 1
. . . . . a‘ 10 100 1000 10000
= Potential to provide better insights into Q100 from Baseline Calibration A (cms)

hydrology of ungauged basins compared
to other methods
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Conclusions

= 1Iststudy: Using SWOT (synthetic) data to calibrate a hydrologic model over same period
gives comparable 100-yr and 500-yr discharges as its counterpart continuous data

= 2nd study: For the three regions tested, using 3 years of SWOT data for calibration
— May lead to ~<2x uncertainty in 100-yr discharge estimation

— Have the potential to provide better insights into hydrology of ungauged basins compared to other
methods

» There is opportunity in using SWOT data to calibrate global
hydrologic models, especially in ungauged or data-sparse basins

» Alonger period of SWOT data (> 3 years) would be greatly
advantageous in calibrating such models while reducing the
uncertainty in discharge estimation
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