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Introduction and Analysis to Frequency or Area Matching Method

Applied to Precipitation Forecast Bias Correction
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Abstract: Using frequency or area matching method, an experiment is performed to correct precipitation
forecast bias from AREM model over China during June — August, 2012 (rainy season). The method is
first introduced including its meteorological principle and mathematical means, and its performance is eval-
uated. Then in-depth analysis is done to understand its advantages and limitations, and future research di-
rections are suggested. Three conclusions are drawn from this study. (1) The method can effectively elim-
inate biases in precipitation amount and areal coverage. The corrected precipitation amount and area cover-
age are much closer to the observations. (2) The method works better when bias is higher. (3) This
method, in principle, has no ability to correct precipitation position errors, but through precipitation area
alternation, large area of erroneous or spurious light rain from model forecasts can be effectively removed,
resulting in significantly improved TS and ETS scores for light precipitation. Therefore, this calibration
method can greatly increase the accuracy of a “rain or no rain” dichotomous forecast in numerical weather

prediction. In addition, five possible approaches are proposed to remedy the inability of this method in
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correcting precipitation position error. This method can also be used at single station. Hydrological appli-

cation of this method is apparent since an accurate input of precipitation amount and areal coverage is criti-

cal to a hydrological forecast model over a watershed. Besides for precipitation, this method can also be ap-

plied to correct forecast bias for other variables like fog.

Key words: frequency or area matching method, precipitation forecasts, bias correction, precipitation veri-

fication
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Fig. 2 Illustration of meteorological principles applied by the frequency (a) or area matching method (b,c)
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Fig. 3 An example of precipitation frequencies (a) and the corresponding correction

coefficients (b) over various precipitation thresholds on 1 July 2012
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Fig. 4 Impact of daily bias correction on precipitation intensity forecasts from 1 June to 31 August 2012,

averaged over 2510 stations

(a) mean error or bias, (b) absolute error, (¢) 0—24 h rainfall amount, and (d) 24—48 h rainfall amount
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Fig. 5 Impact of bias correction on precipitation areal coverage forecasts,

averaged over 2510 stations and 92 d

(a) bias, (b) missing rate, (c¢) false alarm rate, and (d) event/none-event correct rate
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Fig. 7 Schematic impacts of the bias correction method on TS or ETS score under various circumstances

“Correct position” with wet (a) and dry (b) bias; “incorrect position” with wet (¢) and dry (d) bias; and

“partially correct position” with wet (e) and dry (f) bias

[F (thick solid line) denotes original forecast, F’ (dashed line) corrected forecast and O (thin solid line) observation]
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