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Motivation: Verification of QPF within 24-hour

Frequency=Rainy hour/All hours

Intensity=Amount/Rainy hour

Intensity Distribution

50mm/d heavy rainfall

Freq：16.7%
Inten：12.5mm/hFreq：25%

Inten：8.3mm/h

Freq：100%
Inten：2.08mm/h

The motivation is to promote the application of high-resolution 
regional model products in short-range QPF within 24 hours. 
The chief concern is the sub-daily variation, such as frequency, 
intensity as well as diurnal cycles.

The average rainfall amount distributed with different
hourly intensity over central eastern China



Quantitatively verification of Intensity Distribution

𝑨𝑨(𝑰𝑰) = 𝒆𝒆𝒆𝒆𝒆𝒆 (𝛂𝛂 −
𝟏𝟏
𝜷𝜷
𝑰𝑰)

𝒍𝒍𝒍𝒍 [𝑨𝑨(𝑰𝑰)] = 𝜶𝜶 − 𝟏𝟏
𝜷𝜷
𝑰𝑰
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1 Both weak and 
intense rainfall is small

2 More weak rainfall 
less intense rainfall

3 Both weak and 
intense rainfall is large

4 Less weak rainfall
More intense rainfall 

The parameter values (𝛂𝛂,𝜷𝜷) of each grid over central eastern 
China are shown by black circles on an 𝛂𝛂–𝜷𝜷 plane. The four color 

backgrounds denote four categories.

The JJA rainfall amount (mm/h) by hourly intensity 
(curves), the logarithm of rainfall amount at various 
intensities (dots) and its exponential fit line (dashed 
lines). Different colors denote 4 categories as shown 

in the right panel.
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Quantitatively verification of Intensity Structure

CMPA: CMA Multi-source merged Precipitation Analysis, and JJA data of 2020 are used
GRAPES and WARMS are operational regional NWP model in CMA, while the 12-36h hourly forecasts are verified 

CMPA

ECMWF

GRAPES-3km

WARMS-9km

Spatial distribution of the
four categories

Averaged Curves of the
four categories

Spatial distribution of the
four categories

Averaged Curves of the
four categories
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More intensity rainfall

Quantitatively verification of Intensity Structure
Spatial distribution of the four categories in CMA 

operational regional forecast system

Blue（Red）denotes both weak and heavy rainfall is small (large)
Green（Brown）denotes less (more) weak rainfall while more (less) heavy rainfall 
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Thank you for your attention!
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