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Objectives (1/1)

Objective: Compute long-term discharge time series at selected locations from altimetry WSE and ancillary data

- 18 basins

- 54 stations
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Step 1 (1/3)

Step 2:

Compute Rating Curve

Step 3:

Compute Uncertainties

Step 1:

Define Cal/Val periods

Step 4:

Compute long term River 

Discharge timeseries

- Compile all available data from in-situ and/or model discharge (Q) and merged WSE from altimeters (WP3.1)

Objective: Compute long-term discharge time series at selected locations from altimetry WSE and ancillary data
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Step 1 (2/3)

Step 2:

Compute Rating Curve

Step 3:

Compute Uncertainties

Step 1:

Define Cal/Val periods

Step 4:

Compute long term River 

Discharge timeseries

- Compile all available data from in-situ and/or model discharge (Q) and merged WSE from altimeters (WP3.1)

- Identify overlap data = Closest date with time gap < 24H between WSE and Q

Objective: Compute long-term discharge time series at selected locations from altimetry WSE and ancillary data
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Step 1 (3/3)

Step 2:

Compute Rating Curve

Step 3:

Compute Uncertainties

Step 1:

Define Cal/Val periods

Step 4:

Compute long term River 

Discharge timeseries

- Compile all available data from in-situ and/or model discharge (Q) and merged WSE from altimeters (WP3.1)

- Identify overlap data = Closest date with time gap < 24H between WSE and Q

- Divided common period into Calibration/Validation periods:

• First 1/3 part : Validation period - Last 2/3 parts: Calibration period

CONDITION : If number of common date < 15 = no common period considered, all common data will be used for validation

Objective: Compute long-term discharge time series at selected locations from altimetry WSE and ancillary data

31 stations : time overlap

4 stations : not enough time overlap

19 stations :  without time overlap
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Step 2 (1/3)

Step 2:

Compute Rating Curve

Step 3:

Compute Uncertainties

Step 1:

Define Cal/Val periods

Step 4:

Compute long term River 

Discharge timeseries

Objective: Compute long-term discharge time series at selected locations from altimetry WSE and ancillary data

Bayesian Approach to compute Rating Curve between overlap WSE and Q:
• Probabilistic model : Q = a⋅(h-z0)b

• Prior distribution : a ∈ [0; 3000]  - b ∈ [0; 5]  - z0 ∈ [min(WSE)-50; min(WSE)

• Parameters estimation through Markov Chain Monte Carlo (MCMC) sampling and the Metropolis-Hasting 

sampler "MH" algorithm

Method 1:

Overlap
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Step 2 (2/3)

Step 2:

Compute Rating Curve

Step 3:

Compute Uncertainties

Step 1:

Define Cal/Val periods

Step 4:

Compute long term River 

Discharge timeseries

Objective: Compute long-term discharge time series at selected locations from altimetry WSE and ancillary data

Bayesian Approach to compute Rating Curve between overlap WSE and Q:
• Probabilistic model : Q = a⋅(h-z0)b

• Prior distribution : a ∈ [0; 3000]  - b ∈ [0; 5]  - z0 ∈ [min(WSE)-50; min(WSE)

• Parameters estimation through Markov Chain Monte Carlo (MCMC) sampling and the Metropolis-Hasting 

sampler "MH" algorithm

Method 1:

Overlap

Case 1:
Case 2: Case 3:

General 
Frozen period time to time

--> remove point based on temperature
Arctic basins

--> Multiples rating curves
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Step 2 (3/3)

Step 2:

Compute Rating Curve

Step 3:

Compute Uncertainties

Step 1:

Define Cal/Val periods

Step 4:

Compute long term River 

Discharge timeseries

Objective: Compute long-term discharge time series at selected locations from altimetry WSE and ancillary data

Bayesian Approach to compute Rating Curve between overlap WSE and Q:
• Probabilistic model : Q = a⋅(h-z0)b

• Prior distribution : a ∈ [0; 3000]  - b ∈ [0; 5]  - z0 ∈ [min(WSE)-50; min(WSE)

• Parameters estimation through Markov Chain Monte Carlo (MCMC) sampling and the Metropolis-Hasting 

sampler "MH" algorithm

Method 1:

Overlap

Case 1:
Case 2: Case 3:

Frozen period time to time

--> remove point based on temperature
Arctic basins

--> Multiples rating curves

Method 2:

No Overlap

General 

Quantile Approach to compute Rating Curve between non-overlap WSE and Q (Tourian et al., 2013):

• Obtain quantile functions of WSE and discharge by sorting ascendingly and normalizing the sorted data 

using :  Pi = Ki÷ (N + 1)

• Apply Bayesian approach to estimate rating curve parameters
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First prior of an end to end uncertainty budget

▪ Sd of power law's coefficients:

• Comes from Bayesian approach

Step 3 (2/2)

Step 2:

Compute Rating Curve

Step 3:

Compute Uncertainties

Step 1:

Define Cal/Val periods

Step 4:

Compute long term River 

Discharge timeseries

Objective: Compute long-term discharge time series at selected locations from altimetry WSE and ancillary data

WARNING : independent variables !
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First prior of an end to end uncertainty budget

▪ Sd of power law's coefficients:

• Comes from Bayesian approach

▪ Sd of WSE:

• error per mission between WSE and In-situ water heigh anomalies

Step 3 (2/2)

Step 2:

Compute Rating Curve

Step 3:

Compute Uncertainties

Step 1:

Define Cal/Val periods

Step 4:

Compute long term River 

Discharge timeseries

Objective: Compute long-term discharge time series at selected locations from altimetry WSE and ancillary data

WARNING : independent variables !

T/P
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B
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Envisat

Jason3

Jason3

Sentinel-3B
Sentinel-3AEnvisat
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First prior of an end to end uncertainty budget

▪ Sd of power law's coefficients:

• Comes from Bayesian approach

▪ Sd of WSE:

• error per mission between WSE and In-situ water heigh anomalies

• Sd applied per mission over all stations/dates to avoid giving more 

weight to one station

• Sd independent for extreme latitudes  stations and other latitudes

Step 3 (2/2)

Step 2:

Compute Rating Curve

Step 3:

Compute Uncertainties

Step 1:

Define Cal/Val periods

Step 4:

Compute long term River 

Discharge timeseries

Objective: Compute long-term discharge time series at selected locations from altimetry WSE and ancillary data

TP ers2 Envisat Jason 1 Jason 2 Jason 3 Saral Sentinel3a Sentinel3b Sentinel6

Arctic - 0.50 (26) 1.13 (681) - 0.86 (605) 1.02 (550) 1.12 (110) 1.02 (515) 0.87 (274) -

Other 1.01 (1094) 0.91 (131) 0.83 (663) 0.91 (740) 0.65 (2550) 0.62 (2534) 0.71 (190) 1.02 (253) 0.32 (124) 0.51 (752)

WARNING : independent variables !
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Step 4 (1/2)

Step 2:

Compute Rating Curve

Step 3:

Compute Uncertainties

Step 1:

Define Cal/Val periods

Step 4:

Compute long term River 

Discharge timeseries

Objective: Compute long-term discharge time series at selected locations from altimetry WSE and ancillary data

old mission = higher uncertainty

Lack of data

frozen period = higher uncertainty
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Step 4 (2/2)

Step 2:

Compute Rating Curve

Step 3:

Compute Uncertainties

Step 1:

Define Cal/Val periods

Step 4:

Compute long term River 

Discharge timeseries

Objective: Compute long-term discharge time series at selected locations from altimetry WSE and ancillary data

Long term altimetry-based river discharge (RD) have been computed over 50 stations (/ 54)

• Missing stations:

• 3 stations with no in-situ discharge data (Indus)

• 1 station with no WSE timeseries (Chad)

• Number of years between 1st and last dates in time series:

• 4 RD time series ≤ 7 years

• 5 RD time series = 15 years

• 24 RD time series= 21 years

• 17 RD time series ~30 years

Rating curve's coefficients available here : https://zenodo.org/records/10804708

Data have been provided in CSV format and NetCDF format on CEDA platform

https://zenodo.org/records/10804708
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