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Abstract: In order to improve short-time strong rainfall forecast, the LightGBM algorithm is
applied to build the hourly precipitation forecast model based on the precipitation observation data
and CMA-GD model forecast products of Fujian Province from April to September in 2019 and
2020. Correction models are optimized by features processing, Bagging (Bootstrap Aggregating)
and hyperparameters search. Combined with AUC, AUPR and traditional classification indices, A
series of experiments are designed to evaluate different modeling schemes and verify the
applicability for short-time strong rainfall forecast. The results show that: (1) All modeling
schemes improve the original numerical model forecast representing the high POD and FAR in
varying degrees. Bagging can enhance the stability of model prediction, and “the slightly
unbalanced sub-training set contributes to better performance by reducing the FAR, thetbest TS
score of validation set is about 17.5%. (2) The largest contribution to the classification information
gain is K index, followed by 500hPa dew point and time parameters. (3) The ranking of
experiment indices from good to bad: random cross-validation,“random~hourly cross-validation
and operational simulation test, indicating that the validity ofcorréction medels mainly result from
the sample information at the same or adjacent moments. (4) Fhe .dynamic fusion scheme of
heterogeneous models based on logistic regression increases | indices of“static homogeneous
models, which decreases at least 540,000 false alarm samples with approximately 50% POD.

Key words: LightGBM, Short-time strong rainfall forecast, Sample imbalance, Dynamic fusion
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Fig.2 AUC and AUPR of correction models with different hyperparameters in validation set
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Fig.3 AUC and AUPR of correction models with slightly unbalanced sampling in validation set
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FRIT RIIZRDL o IV 570 SR B HE DU A FI0I0 (i R P2 S Bl 35 RE 1 52 1) 50% 42 44
TR LEHABSR R . A1 3 s, BRI =Rl IR TR S i oL B BT escs . i
FEAFRRERE 4R T TS PPore EZSIREUI T, LightGBM ARAYN/D T4 49. 7 HAFEA, M
LR S BRAE iy h A8 1 1. 665%MIRTHE NIk 120 52. 4 JINFEAR AR i AN it o
FIREOT TS PR, BT LR B SRR A R R A, TS PP A, X
PR QTR B i 1R 3 %, Rl 2 SRRt L B

®3 TNEEBAESHRLN S0%ETRIXTEL

Table 3 Comparison of different models at approximately 50% POD

AR A Ay 2R (%) A (%) AL TS vE5 (%) RE
BB TR 50. 369 99. 876 827532 0,124 0.76
(CMA-GD)» 49.779 99. 877 821419 0.123 0.77
50. 553 99. 700 341585 0. 299 0.14
LightGBM 5%y
48.133 99. 689 313800 0.310 0.15
50. 835 99. 751 416986 0.249 0.04
DNN f5i %1
47.813 99./743 380552 0. 256 0.05
53. 661 99. 665 324920 0. 334 0.51

480354 99. 644 275150 0. 368 0.52

4 kSR

AR SCAE B IR AW 2 55 BB AR QTR ™ ity B JE it b e e I i e /K Ik 1T 1E X6
% F LightGBM SRR =) SFFHE LR 5 2 U AR AL BOR BEAT R BTRIYIN SR, a0 bE AN [F] 2 A5
T7 RAESAF AR FRRI, BRI LS8

(1) CMA-GD AR A0 e o e /K Ui 7 T BAT A AUC A%y AUPR HF s, AR GE4R R
KA i SR R AR, SRR T R AT IR e B AN AR P B R A .
Bagging Ab3HBEMS Y R B TN AS E 1, T2 TR AT TN SRR B AR Bk 4 BRI
e, FEMBAET R Z R 7 SRR MBS SRS 1E, ERIEE T EfE TS 1F
Syl 17. B5%;
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(2) LightGBM 8 HAT RAFH AT ARt @i & 3 AR AE AL 3 ] DA — 20 1 s AR B[R]
IR DG 2, X 70 205 JE 8 2 Dk i K O RSFAE AR B0 K 83, HKG2 500 hPa #2 il AT H
SE SCHS RIS 1) 2 HURFALE

(3) MBEMLAZ CHAIE S AR /NS Sl 70 AT BEATLAE SCIGAIE b S5 AR UL X S8 = S E) AR ¢
PEAR R 58 (IR BoK T, BENLAS SCIRAE T AR P s 1L S5 BRI N B K, B0iE 1
Light GBM A% 74 7 A5 I 5 B2 7K 73 S 2 b A 28k ok 1 A ) s SR I Z R A IR 5

(4) FEN S5 B IR LightGBM AARLIR AL T 3 /2 4384 /2 28R 1) DNN BEAY o 0 sz
TR 55 F 2 WA AE PRI TR SRR e B T A% S5 1 AL, 112 R [ VAV ) S A Bl A Rl 15 5
FBEG SN 27 31 K B AR GETH LA I ol A S 1T 5 A 2 [ R B (R I, g A R A
AR RN TS PP SRR AR LI /NMIESR T, fE R BEI 50% il SRR A i
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