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Abstract

This paper selects the temperature data from the GRAPES 3 km model prediction of temperature
data, the ERAS reanalysis temperature data and the conventional data from Chengdu stations from
July 28 to August 4 in Chengdu and its surrounding areas (102°E~105°E, 30°N~31.5°N), to evaluate
the prediction ability of the GRAPES convective scale model for high temperature events. By using
the feature area extraction algorithm of image recognition to extract the area with temperature
higher than 30°C, calculating the correlation coefficient to evaluate the capability of forecasting
the high temperature event of the GRAPES convective scale model for this high temperature event
in Chengdu. This paper discusses from four aspects: the start time, the end time, the area of high
temperature region and the intensity of high temperature region of this high temperature event.
Major results are as follows. 1) The prediction trend of the regional center of high temperature by
the GRAPES convective scale model is consistent with that by ERAS reanalysis data, but the predic-
tion trend of the regional center of high temperature by the GRAPES convective scale model is gen-
erally more north and more west than that by ERAS reanalysis data. 2) Compared with ERAS5 rea-
nalysis data, the prediction of the onset and end of high temperature by the GRAPES convective
scale is earlier. The GRAPES convective scale model predicts that the onset of high temperature is
1~2 hours earlier and the end of high temperature is 1~3 hours earlier. 3) The GRAPES convective
scale model has a high correlation with ERA5 reanalysis data, the prediction ability of high tem-
perature area is better. 4) Compared with ERAS5 reanalysis data, the GRAPES convective scale
model predicted high temperature area is mainly larger than ERAS5 reanalysis data. The correla-
tion between the two models is high and the prediction ability of high temperature area is good.
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Figure 1. The daily maximum temperature of each station in Chengdu from July 28 to August 4
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Figure 2. Comparison of temperature changes at Wenjiang Station in Chengdu from July 28 to August 4, 2021 with ERA5
reanalysis temperature data
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Figure 3. Scatter plot of longitude and latitude distribution of the center of the high temperature area from July 28 to August 4
(longitude on the left, latitude on the right)
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Figure 4. Comparison of area changes during high temperature periods from July 28 to August 4 (red squares for GRAPES
convection scale mode, blue dots for ERAS reanalysis data)
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Figure 5. ERAS5 reanalysis data predicts the daily variation of absolute error between high temperature region area and high
temperature region area in GRAPES convection scale mode
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Table 2. Area error analysis statistics in high-temperature areas
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TR 2 (5) 1.04 1.04 0.98 1.1 1.08 1.07 0.99 1.14
PR ZE(6) 6.42 6.58 -3.95 18.49 15.5 13 -1.04 22.63
AH2R R E(r) 0.9 0.95 0.9 0.95 0.9 0.98 0.93 0.93
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Figure 6. Comparison of average temperature changes in small areas from July 28 to August 4
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Figure 7. The comparison of regional average temperature changes during the high temperature period from July 28 to Au-
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Table 3. Statistics of GRAPES convection scale mode temperature forecast error from July 28 to August 4 in small areas
3. MXH 7 B 28 HE 8 A 4 H GRAPES s REER BETIRIRESR T

P[] TH28H 7H29H 7H30H 7H31H 8H1H 8H2H B8H3H 8H4H

TR 2 (5) 0.97 0.97 0.98 0.99 0.98 0.96 0.96 0.97
TR ZE(6) -0.89 -0.86 -0.46 -0.38 -0.54 -1.1 -1.07 -0.58
AR R E(r) 0.96 0.96 0.91 0.95 0.97 0.93 0.95 0.93
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