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Verification and Case Evaluation of the “Fenglei” V1
Meteorological Nowcasting Model
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Abstract: Traditional extrapolation techniques, such as the optical flow method, are the main objective
methods currently used for nowcasting severe convective weather. These methods fail to represent the gen-
eration, dissipation, and evolution of convective systems, resulting in limited forecast validity periods. In
2024, the China Meteorological Administration released China’s first Al-based meteorological nowcasting
model “Fenglei” V1 (hereafter referred to as “Fenglei”). “Fenglei” can generate 3 h extrapolation fore-
casts based on composite radar reflectivity. The results of quantitative verification on the 2023 data show
that “Fenglei” outperforms the traditional optical flow extrapolation algorithms in objective verification
scores, with more significant advantages for the forecasts exceeding a lead time of 1 h. Its verification

scores decline relatively slowly and flatly, having relatively small Biases within the 3 h forecast lead time.
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Its TS score for severe and hazardous echo systems has been improved by 33% compared to the optical flow

extrapolation algorithm. Case evaluations on the 2024 severe convective events of different scales reveal

that “Fenglei” can accurately forecast the generation, dissipation, and evolution of convective systems

within a certain forecast lead time. It shows the forecasting capability that traditional methods lack for

thunderstorm trend evolution, effectively extending the extrapolation lead time. Thus, “Fenglei” can pro-

vide reliable Al-based objective forecast products for the nowcasting of severe convection.

Key words: artificial intelligence (AD), Fenglei, nowcasting, verification and evaluation
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Table 1 Product information of the “Fenglei” meteorological nowcasting model

7 4 B AR 7] B AR e PR 23 ) 43 i 3% 72 il X 38k
416 IS B A AR % 6 min 0~3h 1 kmx1 km 17°~55°N,70°~137°E

2 KEHIEAL 5k

AR SCHEF AR I AR 2023 4F 4 [ 5 Bl K
TR EE R SWAN R4 0~2 h 6y S ™ i
(53 TR0 7R 40 ) B L B 2 43 3R — B0 JF R
BT b o 38 2ok % W0 PE A3 PP Al XU T TR PR RE . B IR
553 11 3 B M /0N L R 4 35 dBz A1 50 dBz [n]
1] {BL 43 30 AR 3 X6 3 [ 9 (=35 dBz 119 , F []) i
X3t 8l (=50 dBz [, & [, 94 ik TS
BRI B LAIZ A% A o0 1 5 km X5 km 9%
i IR S R0 AR A 0 SR A TR P KT [l gk
BI(E Y 5 km X5 km &R 3™ ks 4 B 52 bR K T % )
{EL 119 75 35 [0 96 DA A 3% P4 iy o (e 3T T A B4 A%
BACKH A BN Ry 28 ) (it B A B4R S e
B) s 40 B AE S B 1] P K T3 — B H 21 5 km X
5 km AP35 K 9 AT HE BT AR K T B (B A TR R
13, 030 A U R CHE 3T BT A LR A e O,
F (D)~ 3 (4) 4y 3 K Ay o 2R (POD) . =5 4t %
(FAR) i 22 (Bias) LA B TS W43 A =, Ho,
Bias F 17 e 45 i 159 8 1m0 36 390 412 1f 55 S 00 1 ALY
FUAEL , FLAE R T 1 0 3R [0 96 1 ARV ST & 990417

G, BT 24 R KRR TR R
LA 56 5 [ 3L Al 5% Roebber (2009) #2 H 1 14 B
M2 T e 43 A, 22 ) POD F1 1 —FAR, HIRLZR &
W TS L) M Bias A% 00 .

POD = A/(A+O) (D
FAR = B/(A+B) (2)
Bias = (A+B)/(A+ O 3
TS=A/(A+B+ 0O €9

AN BT A B R B 2024 AR TR A AR,
AR R AT R AR DT L3R 2 Az i 18 A2 2 ol
e HMHE R B e RO S ME A5 A% S8 O IR T R
TEANESME A BA T L BT LR R 5
1 F e ST U KU AR N T BB R B
TE X T 1 A T M b A BT O 1 2R T T L
i 2 e B RUBE R 2 /N ROBE AR 28k g A
[7i) JRJEE X 3L 28 46 1Y) B4R BE 1)

3 2023 A IO 4

XA 11 3 38R 6 3 1 3 1) TS 343 32 W (A 1,
b, “ME”0~2 h Bk &k TS W04 & T
SWAN J§ A 6 I 35 7 il (SWAN 6 3 7™ i 2 B4



392 A % 951 %

2 h BHREF RO L HEXS T =50 dBz g s X i [ RCKGETS #5015 5] 0. 39,88 SWAN J5UA 77 fh 42
P  SWAN SEHEAE | h DL BRI TS $For i TET 1806 5 B X s X Ui 1ml g 4l . WUER 7/ TS ¥
HUT R S5O [ TR R PR TR IR E) 0. 16 B SR TE T 3306 . 15k B L AE TR AR
18 AT DL H A 4 A B AE 55 (] 30 S0 H R B A B RO B SRR R T AL W

. M 2023 4 2 h PRI SCOP 29K A X i [l i

R2 WESEWBAKRBERNE" QB ITMES R

Table 2 Verification and case evaluation scheme for the “Fenglei” meteorological nowcasting model
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Fig. 1 Objective verification results in 2023
(a, b) TS scores and (c, d) performance diagrams for “Fenglei” and SWAN optical flow extrapolation products
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“Fenglei” forecasts with different lead times initialized at 20:00 BT 29 April 2024

for the severe convective process in Jiangnan Region
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