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Introduction
Background:
Validation and intercomparison ofreservoir operation outputs inglobal hydrological simulationshave not been done using space-borne remote-sensing data
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• Review
• Model intercomparison

• Masaki et al. 2017: intercompared six global hydrological models, buthampered by the lack of ground observation of reservoir operation
• Estimating storage change from space

• Gao et al. 2012: combined altimetry data and surface area fromMODIS to get storage variation of 34 reservoirs in the world
• Busker et al. 2019: Combined Landsat based surface area and DAHITIaltimetry for 137 global lakes and reservoirs; decreased dependencyon reservoir parameters

• Research Question:
• How well do the global hydrological models perform whencompared to satellite data?
• Develop a systematic methodology for comparing reservoirstorage in model output against satellite remote sensing data

Introduction (continued)



Methods
• Data
• Ground observation (truth)

• Storage (V): ResOpsUS (Steyaert etal, 2022; CONUS only)
• Reservoir specification

• Dam height (hc), Lake area (Ac), etc:GranD for ISIMIP (Lehner et al. 2011)
• Satellite products

• Area (A): GRSAD (Gao et al, 2019)andDAHITI (Schwatke et al. 2015)
• Simulation products

• Storage (V): ISIMIP3a (H08 andWaterGAP2)

• Pre-process
• Derive satellite based V from A.
• Assume linear A-h relationship



Methods (continued)
Simulation: ISIMIP3a-histsoc(water global)
• Model:
• H08
• WaterGAP (WGP)

• Meteorological forcing:
• G5 : GSWP3+W5E5
• CW : CR20v3+W5E5
• CE : CR20v3 +ERA5

• e.g., H08_G5, WGP_CE

NomenclatureGround Observation:
・Grd_obsSatellite:
• GRSAD_Gao = GRSAD + Gao’s capacitydata + Gao’s Method
• GRSAD_ISIMIP= GRSAD + ISIMIP’scapacity Data + Gao’s Method
• GRSAD_Busker= Gao data + Busker’sMethod [No capacity data needed]
• DAHITI = Dahiti data + Busker’smethod [No capacity data needed]



Analysis in brief • Raw data (monthly)
• Normalized (monthly)
• min=0, max=1
• Timing information (only), long-term trend preserves.
• Bias and amplitude informationlost.

• Decomposition:
• Monthly Storage=annual averagestorage + Seasonal variability +residual

• Validation of:
• Monthly Reservoir Storage
• Decomposed values (annualaverage, Seasonal variability,residual)

• Metrics: Correlation coefficient (must besame for both raw and normalized data)


