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Why downscale GRACE?

• GRACE and GRACE-FO provide highly valuable
large-scale observations of TWS, but their coarse
spatial (~300 km) and temporal (~monthly)
resolutions limit regional applications.

• Here, we downscale GRACE-based TWS changes
(TWSCs) to daily, 1 km resolution over the Naryn –
Kara Darya basins and Fergana valley in Central
Asia by integrating GRACE with high-resolution
hydrological forcing datasets[1] and evaluate their
performances.

Study region: Central Asia

Research Questions

• How can GRACE-derived TWS be physically
downscaled in space and time?

• To what extent does the choice of input
hydrological forcing data affect the accuracy and
robustness of downscaled GRACE products?

• How can downscaled products be validated in
data-scarce regions?

• How can high-resolution TWSC estimates improve
our understanding of regional hydrological
processes?
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Methods

Sub-weekly variations are captured. The Mix downscaled result performs best.

Physically meaningful correlations (r ≈ 0.5). A time lag of about one month.
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Other datasets
-- GRACE/-FO Level-3: JPL mass concentrations
-- River network: HDMA database
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6 Key Results

The Mix forcing achieves the best 
overall performance, showing:
• The highest correlation with 

ITSG2018 and generally 
satisfactory NSE against GRACE;

• Correlations of 0.6 and 0.83 with 
the two existing downscaled 
products[2][3], respectively;

• Capture of short-term 
hydrological events, such as the 
January 2006 snow event.

These results highlight the 
importance of carefully selecting 
input hydrological datasets for 
downscaling applications.
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