F460 HE 2 H FRGELHS % Vol. 46 No. 2
2022 F£4 A Mid - low Latitude Mountain Meteorology Apr,2022

X EHS:2096 —5389(2022)02 —0088 —05

Logistic [T ROC il ey
175 ML S B v B

ZaH BEA, FRA

(1L AR KEPEEAR G, M Bt 55008152, SN 2T IR,
SN T 56100053, SBMAEANBKTTARR, M Rk 553000)

AR 2020 4F 1—10 H 7% H A28 YORPRIN L R, 72— PEH 72 Y BIE S5 A SR R 8 4l 1,
s e FAT MR SE T2 L(P < 0. 001) FF5 bR HE A 25 1M 25 12 8 (0] U AR 5, 6 B JE A 0 2 1 P < 0. 05 19 2 55045 1) 75 rit T8 34
PR 5 i Logistic B4 ROC £ A1 IT HE 5 BV R 5T o £ SR 26 W . (D22 [H 28 1 i 1 1 O 0 o i SR T 8
PRI AR, TR0 5 A 75. 4% 32555 79. 5% ; QB A ROC T 265 5 TARAR Y () AR B{EL A 0. 611, F5 Hy ¥ S4B ) i v 36
POD Jy 84.01% , i 4R 2 FAR g 26.05% , i SRS 15 50 CSI Ay 69. 38% , Y Mf 3 1o, 5 FhL VB A0 41 EL A B0 o 1) 41 e
71 ;@ Logistic [T JTBIRIIE A ROC Lk 76 5 TN TR , 458 312 A2 M T P A — 52 34 102 A {1

KA ¢ B AT s MBI 28 Logistic [6])7; ROC £k

B4 RS P457.9 THEFRIDEG.B

Application of Logistic Regression Combined with ROC Curve
Model in Lightning Potential Prediction
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Abstract ; Selects 72 physical parameters one by one into the single factor Logistic regression model based on
the daily radiosonde data and lightning monitoring data of Guiyang station from January to October 2020, selects the
indexes with significant statistical significance (P < 0.001) into the multi factor Logistic regression model, and
selects the parameters that meet the test condition P < 0. 05 to obtain the lightning potential forecast model,
Logistic regression combined with ROC curve model is used to study the lightning potential prediction. The results
show that the warning effect of multi factor Logistic regression model is better than that of single factor model, and
the warning accuracy is improved from 75.4% to 79.5% . In addition, the probability threshold of prediction model
determined by joint ROC curve is 0. 611, the hit rate pod of lightning potential prediction is 84.01% , the false
alarm rate far is 26.05% , and the critical success index is 69.38% ;Finally, Logistic regression model combined
with ROC curve method has a certain application value in meteorological forecasting, especially in nonlinear
forecasting.
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Tab.2 Single factor and multi factor Logistic regression models with sounding physical parameters as dependent variables

X LRI A HT ZHZE 50
S8 OR(95% CI){t Pt OR(95% CI){ti P
SWISS12 0.84(0.81 ~0.87) <0.001 1.01(0.86 ~1.17) 0. 930
SWISS00 0.84(0.81 ~0.87) <0.001 0.74(0.58 ~0.94) 0.015
LI 0.83(0.80 ~0.86) <0.001 0.65(0.45 ~0.96) 0.031
BLI 0.69(0. 64 ~0.75) <0.001 0.81(0.71 ~0.92) 0. 002
IL 0.91(0.90 ~0.93) <0.001 1.13(0.97 ~1.32) 0. 109
SI 0.84(0.81 ~0.88) <0. 001 1.30(0. 81 ~2.08) 0.277
TG 1.00(1.00 ~1.00) <0.001 1.00(1.00 ~1.00) 0. 346
™] 1.03(1.02 ~1.03) <0.001 1.03(0.98 ~1.08) 0.270
Faust 1L17(1. 14 ~1.21) <0.001 1.01(0.65~1.55) 0.972
pcl 1.06(1.05 ~1.07) <0. 001 0.89(0.65 ~1.22) 0. 462
mK 1.12(1.09 ~1. 14) <0.001 0.97(0.92 ~1.03) 0.327
TCL_T 1.19(1. 15 ~1.23) <0.001 0.92(0.57 ~1.48) 0.719
CCL_T 1.19(1.15 ~1.23) <0.001 1.13(0.82 ~1.56) 0. 443
Integral(Q) 1.00(1.00 ~1.00) <0.001 1.00(0.90 ~1.20) 0. 004
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Tab.3 Area under ROC curve of single factor index

X

. Wil 95 5 X ]

pen e/ % [ PrifE 2" it Sig TR I
SWISS12 71.40 0.792 0.020 0. 000 0.753 0. 830
SWISS00 70. 10 0. 786 0. 020 0. 000 0. 747 0. 824

LI 70. 10 0. 769 0. 020 0. 000 0.729 0. 809
BLI 70.90 0. 766 0. 021 0. 000 0.726 0. 807
IL 69.70 0. 760 0. 021 0. 000 0.719 0. 800
SI 68. 20 0.751 0. 021 0. 000 0. 709 0.792

TG 71.10 0.770 0. 021 0. 000 0. 730 0. 811

™J 73.10 0. 766 0. 021 0. 000 0.725 0. 808

Faust 71.80 0.759 0.021 0. 000 0.717 0. 801

DCI 72.00 0. 780 0. 020 0. 000 0. 741 0. 820

mK 74.10 0. 786 0.019 0. 000 0. 768 0.814
TCL_T 73.50 0.775 0.021 0. 000 0.734 0.816
CCL_T 72. 60 0.776 0. 021 0. 000 0.735 0.818

Integral) 75. 40 0.793 0.019 0. 000 0.775 0. 821
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Fig.1 Multivariate Logistic regression ROC curve
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