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Summary

Method and Experiments

Results

Introduction

◼ This study proposes a method to estimate the global precipitation field with the use of 
the Local Ensemble Transform Kalman Filter (LETKF).

◼We constructed a hybrid background error covariance (flow-dependent/climatological).
◼ Our estimates outperformed the estimates based on Optimal Interpolation (OI).
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Estimation using the LETKF Experimental settings

Validation

◼ Observation error covariance

◼ Localization

◼ Hybrid parameter 𝛼 = 0.0, 0.1, 0.2, 0.3

◼ Against independent daily rain 
gauge observations (APHRODITE)

◼ Against Global Precipitation 
Climatology Centre (GPCC) monthly precipitation

Kendall’s Rank correlation 
coefficient 𝜏𝑏

error variance = ቊ
log 2 𝑜𝑏𝑠 ≤ 1.0 mm

log 𝑜𝑏𝑠 + 1 𝑜𝑏𝑠 > 1.0 mm

Independent rain gauge 
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Example of a daily precipitation field 𝛼 = 0.1
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ERA5
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◼ Against APHRODITE ◼ Against GPCC 𝛼 = 0.1

◼ Background error covariance based on 
numerical weather predictions
→Able to consider the mechanical 
relationship between 2 grids

◼ Hybrid approach

Aim: To improve the method to estimate the historical 
global precipitation fields from rain gauge observations
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Observation Number Limit
- 𝑑𝑚𝑎𝑥 ≤ 1,000 km
- Num. of the obs. ≤ 10
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RMSE (mm mon-1)

Est. (CPC) 43.21

Est. (Hyb.-LETKF) 40.93

Improved!
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Est. (Hyb.-LETKF) is 
especially better in 

gauge-sparse regions


